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The Commemoration of 
The One Hunedlredth . Inniversary 
of the birth of 
John Shaw Billings 


On April 12, 1938 The Johns Hopkins Medical Society 
and The Johns Hopkins Medical History Club held a 
joint meeting to commemorate the one hundredth anni- 
versary of the birth of John Shaw Billings. In order to 
have a permanent record of the celebration the Bulletin of 
the Institute of the History of Medicine issued a Memorial 
Number containing, in addition to the papers read at the 
joint meeting, reprints of two articles written by Billings. 
Through the cooperation of Dr. Henry E. Sigerist the 
sulletin of the Johns Hopkins Hospital is reprinting in 
the following pages the articles contained in the Memorial 
Number. In giving these articles wider circulation the 
Bulletin of the Johns Hopkins Hospital pays tribute to 
the memory of a man who had a profound influence upon 
the development of The Johns Hopkins Hospital and The 


Johns Hopkins School of Medicine. 








Pages 237-398 of this number of the Bulletin of the Johns 
Hopkins Hospital have been reprinted from the Bulletin of the 
Institute of the History of Medicine, Volume VI., pp. 225-386, 
April, 1938. In the reprints the page numbers have been changed 
to conform with the pagination of the Bulletin of the Johns Hop- 
kins Hospital; otherwise the articles have been reprinted without 


alterations. 








Fig. 1 


Portrait of John Shaw Billings by Cecelia Beaux 


(at the Army Medical Library) 





JOHN SHAW BILLINGS AS AN ARMY MEDICAL 
OFFICER 


A TRIBUTE ON His HUNDREDTH BIRTHDAY, 
Apri 12, 1938 


LIEUTENANT-COLONEL EDGAR ERSKINE HUME, 
Medical Corps, United States Army 


John Shaw Billings spent nearly thirty-four of his seventy-five 


years of life in the active service of the United States Army Medical 


Corps. He was commissioned a few days after his twenty-fourth 
birthday, and retired when he was not yet fifty-eight. So these 
years represent his most active period. His military career may be 
divided into three parts: his field service during the Civil War, his 
development of the Army Medical Library, and his other work in 


Washington. 
Part I 
FIELD SERVICE IN THE CiviL WAR 


Commissioned Assistant Surgeon in the Regular Army, 1861 


The outbreak of the Civil War found him, aged twenty-three, 
demonstrator of anatomy at his alma mater, the Medical College of 
Ohio. He was about to enter into a surgical partnership with his 
former preceptor, but he was not found wanting when the call of 
duty came. He applied at once for a commission in the Medical 
Department of the Regular Army. There was a slight delay on 
account of lack of vacancies but in September, 1861, he was invited 
to appear before the Examining Board. He passed first in the list 
of candidates and was appointed First Lieutenant and Assistant 
Surgeon on April 16, 1862. 

He was at once placed in charge of Cliffburne General Hospital 
in Washington. 

“I began service,” he wrote subsequently, “ with three things 
that none of the other surgeons had: A set of clinical thermometers 
like those Dr. Keen talked about, a straight one and one with a 
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curve; a hypodermic syringe, and a Symes staff for urethral stric- 
turotomy. .. .”” (7 rans. Coll. Phys., Phila., 1905, 3 ser., XXVII, 
115-6.) 


> 


Fig. 2. 


John Shaw Billings, aged 25. Photograph as Assistant 
Surgeon, United States Army during the Civil War 
(1863). 


The hospital was shortly afterwards visited by Surgeon General 
Hammond, who spoke of Billings’s examination, about which the 


young officer knew nothing except the result. Billings quotes 


General Hammond thus: 
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When you came up for examination they had finished their 


class, and the report was just ready to go in, when you were sent 


over with an order to be examined. . . . At the end of the first day 


they concluded that probably you would pass, but hoped it would 


not be necessary to change the order of precedence in the roll, and 
that you would come in at the bottom. The second day they thought 
they would have to put your name higher up, and on the third day 
they concluded that you would be at the head of the class, but that, 
to be fair, they ought to ask you the same questions that they had 
asked Dr. Adams, who was previously the head of the class, and so 
they began all over again with you.” (Trans. Coll. Phys. Phila., 
loc. cit.) So Billings came out first. He was always preeminent in 


every Army situation. 


Director of Cliffburne Hospital, 1861 


Cliffburne Hospital, which had formerly been the barracks of 
in an ex- 


se 


the Fifth United States Cavalry, was found by Billings 
tremely filthy and delapidated condition—no drainage whatever, no 
sinks, no water within half a mile.”” So his first military duty was 
in the realm of sanitation. His detailed account of how he brought 
order out of chaos shows that even in those early days he had a 
genius for hospital construction as well as sanitation. 

With a certain dry humor, Billings wrote of one of his many 
difficulties at Cliffburne. He had a large number of Confederate 
as well as Union wounded. “ The old residents of Georgetown and 
Washington were mostly in sympathy with the Confederates, and 
came out bringing good things to eat and drink with the desire that 
these things should be for the exclusive use of the Confederates. 
On the other hand, the ladies and families of the members of Con- 
gress and of officers in the departments were enthusiastic for the 
Northern side, and they also came with good things, but with the 
specification that none should go to the rebels. We would not receive 
gifts from either party on these terms, but after a little explanation 
they were left to be used for those who needed them most.” (Trans. 
Coll. Phys., Phila., 1905, 3 ser., XX VII, 117.) 

At Cliffburne Hospital Billings did nearly all the surgery. Here 
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he did the first exsection of the ankle-joint—and a perfect recovery 
tor Kk place. 


At Satterlee General Hospital, 1862 


In the autumn (1862) he was sent to Philadelphia where he re- 
mained as Executive Officer of the Satterlee General Hospital until 
the following spring. Before he left, a document was drawn up by 
the hospital staff begging him “to accept from us a saddle and 
bridle and full horse equipments, which we hope will be of service 
to him in the field, and will serve to remind him of the friendly 


feelings of his former associates.” 


With the Army of the Potomac, 1863 

On March 20, 1863 Billings was ordered to report for field duty 
to the Medical Director of the Army of the Potomac. This was 
Surgeon Jonathan Letterman, whom we of the Army Medical 
Corps consider one of our most brilliant officers. He reorganized 
the medical department of the Army of the Potomac, including its 
ambulance and supply services. Our military hospital in San Fran- 
cisco, second only to the one in Washington in size, bears his name. 

The Army of the Potomac, commanded by General Hooker, was 
then lying on the left bank of the Rappahannock River in Stafford 
County, Virginia, in wide-spread camps which it had occupied since 
the disastrous battle of Fredericksburg in the preceding December. 
Assistant Surgeon Billings was immediately assigned to the Eleventh 
United States Infantry. Joe Hooker was preparing to cross the 
Rappahannock in order to attack Lee. The battle of Chancellorsville 
followed. 

The Battle of Chancellorsville 

“My experience in Chancellorsville,”’ Billings wrote long after- 
wards, “‘ was that of handling wounded without an ambulance 
corps, and getting them off when the troops were falling back. It 


is one thing to provide for wounded when the troops are advancing 


and leaving the hospital behind, and quite another thing to fall back 
with your wounded when the troops are retreating.” (Trans. Coll. 
Phys., Phila., 1905, 118.) 

In May he was put in charge of the Division Field Hospital. He 
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wrote his wife on May 8th: “* You will have read of course that we 
retreated—the Eleventh Corps, formerly Sigel’s, was entirely routed 
and skedaddled in a most disgraceful manner, and has not rallied 
yet. We lost altogether between ten and fifteen thousand men, and 
our cavalry is still in danger, being not yet across the river. . . . | 
will not conceal from you that I feel disgusted and that I am utterly 


hopeless as far as regards taking Richmond or beating Lee with 


our present troops and generals. No one here expects to do it. If 
a battle were expected to-morrow, we should calculate on a retreat 
as a matter of course. | suppose we shall have a new General-in- 
Chief here before long but that will not make it any better in my 
opinion. The Rebs are better and braver soldiers than the men of 
this Army, and are under far better discipline. . . . They are afraid 
to allow any New York papers to come down to the Army, so that | 
am entirely in the dark as regards news but I suppose Hooker is 
condemned all round.”” (Garrison, pp. 44-45.) 

On May 15, 1863 Dr. Billings was assigned to the 7th and 10th 
Infantry Regiments. Word came that General Lee’s Army had be- 
gun its northward movements towards Maryland and Pennsylvania. 
General Meade replaced General Hooker and the Army of the 
Potomac moved on. 

A passage from a letter (June 18th) to his wife gives a picture 
of his life in the field: 

“I shall describe the order of a day’s march for you. Reveille 
sounds at three in the morning—up we all get and I take a good 
wash and fill my pipe and smoke peacefully. By the time that is 
done, Nell brings me a tin cup of coffee, two hard crackers and a 
piece of fried ham. Then I fill another pipe and have the steward 
call up the sick of both Regiments and I prescribe for them—giving 
passes for the ambulance to those whom I deem unable to march. 
By the time this is done Nell and Shorty have struck my tent, 
packed up my things and saddled Dick, who has been all this time 
eating his breakfast. Then the assembly sounds and I stroll round 
smoking and sympathizing with the miseries of my fellow sinners. 
About 1 P. M. we halt near some creek, I unsaddle Dick and let 
him go into the grass, my cook gets a cup of coffee and a hard 
cracker, and I smoke a pipe. About 6 P. M. we halt for the night, 
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when the performance is the same, washing, eating, smoking, loung- 
ing on the grass, and sleeping. Then we are kept in an agreeable 
state of chronic excitement by all sorts of terrible rumors which, 
with the officers’ comments thereon, are as good as a newspaper and 
just as reliable. After we have toddled around a week or two, we 


shall go into camp again and then there will be a big mail, something 


to eat, and a good bed.” (Garrison, pp. 55-56.) 


\ll this marching brought the Army of the Potomac nearer and 
nearer to the Army of Northern Virginia, and the decisive battle 
of the war was at hand. Billings’s great physical strength was to be 


needed in his sleepless days and nights at Gettysburg. 


The Battle of Gettysburg 

‘“ For the approaching battle, I was detailed as surgeon in charge 
of the field hospital of the [Second] Division, and, also, as one of 
the operators. . . . About half-past three | July Ist, 1863] the Divi- 
sion was brought into action, marching down a little road to the 
right of the large conical hill called Round Top, which was on the 
extreme left of the long arm of our horse-shoe like line of battle. 
I accompanied my regiment until they came under fire, and was then 
ordered to repair to a large stone house and barn, near the base of 
Round Top, and there establish a field hospital. . . . I performed a 
large number of operations of various kinds, received and fed seven 
hundred and fifty wounded, and worked all that night without cessa- 
tion. . . . All of [July 3rd| I was employed in operating and in 
dressing the more urgent cases. The following morning it began to 
rain, and continued to do so for five days and nights with very little 
cessation. On the morning of the 5th, the regimental medical sup- 
ply wagons came up, and from them I removed all the hospital 
tents. . . . On this day the Division moved. I was left behind in 
charge of the hospital, which then contained about eight hundred 
wounded. Twenty men were detailed from the Division to act as 
assistants about the hospital. . . . The greatest want I experienced 
was that of tools. I had not a shovel or pick with which to bury the 


dead or construct sinks, and no axes.” 


“ Very few shell wounds came under my notice at this battle, and 
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none from round balls or buckshot. Most of the wounds were from 
the conoidal ball, and a large proportion were in the lower extremi- 
ties. . . . No cases of tetanus occurred in this hospital. Of sec- 


ondary haemorrhage there were thirteen cases up to the 22nd oi 


July, at which time I left the hospital.” (He continues with detailed 
account of the types of wounds and operative procedures. ) 

To his wife he wrote on July 6th from the Hospital near White 
Church, Pennsylvania: ‘* | am utterly exhausted mentally and physi- 
cally, have been operating night and day and am still hard at work. 

Our Division lost terribly—over 30 per cent. were killed and 
wounded.” 

He wrote her again on July 9th from the Hospital near Gettys- 
burg: ‘ The days creep by and I am still trying to produce order 
out of chaos, and to get my wounded patriots into something like a 
state of comfort. . . . | am covered with blood and am tired out 
almost completely, and can only say that [ wish [ was with you 
to-night and could lie down and sleep for 16 hours without stopping.” 

Billings’s health was so shattered with all this continuous duty that 
he was obliged to apply for thirty days sick leave. He left the Fifth 
Corps Field Hospital on July 22, 1863, and rejoined his command 
in August. 

The New York City Draft Riots, 1863 

The serious Draft Riots in New York City in July 1863 made it 
necessary for the War Department to send several veteran regi- 
ments to quell the disturbance. Billings accompanied the Seventh 
Infantry. In New York he was assigned to the McDougall General 
Hospital at Fort Schuyler, New York Harbor. Here there was com- 
paratively little for him to do and the sudden change from his hard 
service in the field was an unpleasant change. He wrote in his diary 
on September 25th: “I am going to ask Dr. McDougall [ Medical 
Director of the Department of the East] to give me a place where 
[ can have something to do in a professional way, such as taking 
charge of a ward in the Hospital or something of that kind. . . . I 
suppose I might as well get used to the monotony and idleness of 
post life, for when this cruel war is over it will become my usual 


mode of existence. . . . The great weapon I have always wielded 
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against this ennui has been reading and study, but that seems to have 


lost its efficiency.” 
He remained on duty at various hospitals in and near New York 
City until February 1864, where doubtless the inaction as above 


described, continued irksome to his active nature. 


Confidential Mission to Haiti, 1864 

In February and March, 1864, Dr. Billings was in charge of an 
unusual enterprise and one sufficiently active to hold his interest. 
He was sent, under sealed orders, to bring back to the United States 
the unfortunate negroes who had been taken to the /le a Vache, 
belonging to the Republic of Haiti, for an attempt at colonization. 
\n adventurer named Bernard Kock had made a contract with 
President Lincoln to colonize 5000 negroes on this island at $50 
per head, but the scheme fell through and such of the negroes who 
were left alive after epidemics of small-pox and other diseases, were 
to be brought back. “As often happened,” says Garrison, “ an 
honest man of strong character had to be found to patch up the 


mischief-making of a sharp practitioner.” ( Billings—.V/emozir, p. 73. ) 


Final Service in the Field, 18064 

At the end of March, Assistant Surgeon Billings was ordered 
back to the Army of the Potomac. The final campaign of the War 
was beginning. Though not holding that title, Billings served as a 
medical inspector of the Army of the Potomac, his duties being as 
exacting as varied. “‘ Constantly on horseback, keeping a strict eye 
on things everywhere, it was his duty to collect medical statistics, 
look after the disposition of ambulances and supplies in connection 
with the transportation and care of the wounded, write telegrams 
and assist in framing orders, supervise the collection of pathological 
specimens, send wounded and infectious cases from the field to hos- 
pitals with all dispatch, and sometimes even to operate in difficult 
cases. Here he undoubtedly developed his remarkable talent for 
organization and administration. His skill in improvising messages 
of unmistakable clearness and precision won for him the praise of 
his ranking officers and fixed the future ideal of a literary style 
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which should be, as he long afterwards expressed it, ‘ concise as a 
telegram.’ (Garrison, 75.) 

General Grant followed the well-known dictum of his former 
commander, General Winfield Scott, who said, “‘ I am in the habit, 


when on duty with troops, of paying great deference, and even of 


yielding my opinion, on matters deeply affecting health and life, to 


the advice of my medical staff.” Grant, too, held his medical officers 
in esteem. Billings was introduced to the General on April 16, 1864. 
As usual, Billings’s first impressions were acute: “ I /ike Grant. He 
is a thoroughbred gentleman and suits me exactly.” (Billings— 
Memoir, p. 75.) 

On May 9th, during the battle of the Wilderness, Billings re- 
corded: ‘‘ General Sedgwick just brought in from the front—died 
five minutes after getting here, shot through the base of the brain 
by a sharpshooter. . . . I sent one spring wagon with ice with which 
to preserve, if possible, General Sedgwick’s body which now lies 
here. . . .”” Major-General John Sedgwick, one of the most gallant 
officers of the old army, was greatly admired by Dr. Billings who 
named his son for him. One week later he wrote his wife: “I 
enclose with this letter a bunch of violets which I picked close to 
where Gen’l. Sedgwick was killed.”’ 

After General Ewell’s attack on Tyler’s Division, we find this 
entry in Billings’ notebook: 

“ May 20th—A very scurrilous and utterly false article appeared 
in yesterday’s Chronicle—that the wounded in Fredericksburg were 
entirely destitute of supplies, even food; also that the negroes fought 
desperately. All this is false. The negroes have not yet fought, 
except in a slight skirmish with Rosser’s cavalry. 656 wounded re- 
ceived last night at the 2nd Corps Hospital. A very large number 
of these were wounded by their comrades (probably self-mutilation 
for malingering purposes ), the wounds being blackened with powder 
and mostly in the fingers and arms.” 

On May 29th he wrote Mrs. Billings: “I believe all will prove 
for the best for us in the end and that both you and I in years to 
come will be glad that I was in this campaign.” 


And so on through the campaign. Lack of space forbids yielding 
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to the temptation to make more or longer quotations from Billings’s 
letters and note-book entries. From them one can picture this alert, 
enthusiastic and gifted man in the field, beset by dangers and 
fatigues but never losing his courage. It was necessary for him to 
have another sick leave in late July, 1864 and before this time had 
expired he was ordered to report to the Medical Director of the 
Army of the Potomac in Washington for duty in his office. So his 


field service came to an end. 


Critical Review of the Campaign 

Forty years later Billings thus summed up his criticisms of the 
medical work that he had seen during the campaign: 

* Looking back at the war as I remember it, it is a wonder that 
so many of the medical officers did as well as they did, and that the 
results were as good as they were. My main criticism of the surgical 
work that I saw was too much resection was attempted in cases of 
injury of the long bones. If a ball smashed a femur some surgeons 
wanted to get out all of the fragments, although in doing so they 
made the injury much more severe.” (Trans. Coll. Phys., Phila., 
1905, 3 ser., XXVII, p. 121.) 


Billings’s description of the battle of the Wilderness, as rewritten 


from his note-books and published in the Report of the Medical 


Director of the Army of the Potomac shows what manner of 
military observer he was: 

\s has been well said, ‘ this was a battle which no man saw or 
could see,’ fought in the midst of dense thickets of second growth 
underbrush and evergreens, rendering the use of artillery almost 
impossible, and compelling the opposing lines to approach very near 
in order to see each other. It was a series of fierce attacks and re- 
pulses on either side, and the hostile lines swayed back and forth 
over a strip of ground two hundred yards to a mile in width, in 
which the severely wounded of both sides were scattered. This strip 
of woods was on fire in many places, and some of the wounded 
who were unable to escape were thus either suffocated or burned to 
death. The number who thus perished is unknown, but it is sup- 
posed to have been about two hundred. The stretcher-bearers of the 
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ambulance corps followed the line of battle closely, and displayed 
great gallantry in their efforts to bring off the wounded lying be- 
tween the lines, but with very little success, it being almost impos- 
sible to find wounded men lying scattered through the dense thickets, 
and the enemy firing at every moving light or even at the slightest 
noise. . . . The proportion of officers wounded was very large, be- 
ing one to every sixteen enlisted men. This was due to the fact that 
the conflict partook of the character of skirmishing on a large scale, 
and those who were the most conspicuously dressed were the first 
victims. For a similar reason the Zouave Brigade of the Ist Divi- 
sion, Fifth Corps, whose uniforms were braided with red and yellow 
scrolls met with a very heavy loss. . . . As an interesting fact bear- 
ing upon the character of the conflict, it may be mentioned that it is 
stated by the chief ordnance officer that but eleven rounds of ammu- 
nition per man were used by the Army during the three days’ fight.” 
(Med. and Surg. Hist. of the War, Wash., 1870, Pt. I, Vol. I, pp. 
151-152.) 

This passage is but one of many interesting bits of Billings’s 
writing in the Medical and Surgical History of the War of the 
Rebellion (unfortunate name). There are case reports which show 
Billings to have been one of the most skillful operators of his day. 
His major surgery was wide in scope, even in those pre-antiseptic 
days. He was the first surgeon in the war to attempt the unusual 
operation of excision of the ankle joint (on January 6, 1862), which 
had been done only twice or thrice before in the whole history of 
surgery; and Billings’s case was successful. Garrison calls attention 
to this priority, for Lister’s classical paper on excision of the wrist, 
which set the pace in such procedures, was not published until 1865. 

Dr. S. Weir Mitchell, whose own services in the War were out- 
standing, and who in collaboration with Dr. William W. Keen, 
wrote a monograph on gunshot wounds of nerves, gives us this 
picture of Billings as a young military surgeon: 

“To comprehend the character of a man, he must have been seen 
in relation to the various duties which test the qualities of both 
heart and head. The charge of suffering, crippled, wounded soldiers 
is a trial to the surgeon, and here he showed the man at his best. 
He was patient with the impatient, never irritable with the unreason 
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of sufferers, never seeming to be in a hurry, and left at every bedside 
in the long sad wards the impression of being in earnest and honestly 
interested. 

‘It was thus I first knew John Billings when in the crowded 
wards wearied homesick men welcomed his kindly face and the 
almost womanly tenderness he brought to a difficult service. 

‘“My own personal relations with John Billings began in the 
Civil War when he had for a time the care of my brother, a medical 
cadet, during a mortal illness contracted in the Douglas Hospital, 
Washington. I saw then how gentle-minded was this man and how 
he realized the pathetic disappointment of the highly gifted young 
life consciously drifting deathward. I saw thus a side of John Bill- 
ings he rarely revealed in its fullness.” (Science, N. Y., 1913, n. s., 
XXXVIII, 831.) 

On March 13, 1865 Billings received the brevets of Captain, Ma- 
jor and Lieutenant-Colonel “ for faithful and meritorious services 


during the war.” 


Part Il] 
SERVICE IN WASHINGTON 


Billings would have been a famous medical officer and man of 
science even had he never served in the field, or if he had not 
fathered the Army Medical Library. His was a nature of many 
sides and he turned his attention with success to an extraordinary 


number of interests. 


The Medical and Surgical History of the War 


On August 22, 1864 he was relieved from duty in the field and 
assigned to the Washington branch of the Office of the Medical 
Director of the Army of the Potomac. Here his work was the 
arrangement and analysis of the field reports out of which grew 
the monumental Medical and Surgical History of the War, those 
seven elephantine tomes still standard works of reference. In De- 
cember of the same year he was transferred to the Surgeon General’s 
Office in the War Department. Here for some ten years he was 
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officially “ in charge of the Veteran Reserve Corps organization, of 
matters pertaining to contract physicians, and to all property and 
disbursing accounts.” Not a very inspiring assignment, but to even 
this routine he devoted his great energies, though Assistant Surgeon 
General Woodhull defined it as “ arid drudgery among invoices and 
receipts, requisitions and bills of lading, treasury drafts, and audi- 
tor’s decisions.”” Until 1875 he did this work—but in his spare 
hours he found time to do other things as well. He devoted himselt 
to the study of microscopy and photomicrography as well as com- 
parative anatomy, and taught himself the reading of scientific Ger 
man by laboriously digging through Virchow’s monograph on 
tumors, in the original. So accomplished did he become in micro- 
scopy that had he pursued it as an end in itself he would have be- 
come an authority on the subject in time (Garrison). His studies 
on the minute fungi led to the publication of the report, made with 
Major Surgeon Edward Curtis, on cryptogamic growths in cattle 
diseases and his subsequent work in the Laboratory of Hygiene at 
the University of Pennsylvania when he accepted the chair there. 

“In Far Eastern lore,” says Garrison, “he was probably more 
deeply versed than any other American physician of his time.” His 
unusual gifts of vision and memory made it possible for him to 
absorb a vast amount of information with great rapidity. For a 
time he kept a private journal. In reading the entries therein, one 
is struck on every page with the multiplicity of his interests and the 


extent to which he carried out his concept. 





Survey of the United States Marine Hospital Service 

In 1869 his activities became extended in an entirely new direc- 
tion. This was his study of the Marine Hospital Service, in which 
he was engaged more or less continuously for the next five years. 
Those who know the splendid United States Public Health Service 
of to-day may have difficulty in understanding the bad way into 
which the old Marine Hospital Service, its forerunner, had fallen 
just after the Civil War. Two of the principal duties of that service 
then, as now, were the care of sailors of the merchant marine in 
seaports and in inland waters, and the quarantine at ports of entry. 
While the permanent officers of the Marine Hospital Service were 


» 
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efficient, there were many local representatives, often poorly quali- 
fied physicians, appointed through political influence, who were in- 
efficient. A policy of false economy in some instances led to a sort 
of sub-letting the care of the sick and disabled seamen to local hos- 
pitals. The Secretary of the Treasury, who has always been respon- 
sible for this service, asked that Dr. Billings be loaned from the 
Army for the purpose of making a comprehensive study of the 
situation, so that he might make recommendations for correction of 
the defects. Billings had already established a reputation as a capable 
administrator with wide vision, and as ‘ Consulting Surgeon,”’ as 
he was called, in the Marine Hospital Service, he was able to do an 
outstanding piece of work. He inspected the Marine Hospitals in 
almost all the ports in the country and made his wise recommenda- 
tions. In his annual report, the Secretary of the Treasury said: 

“The condition of the marine hospitals has been improved dur- 
ing the past year. The result is largely due to Dr. J. S. Billings, of 
the Surgeon General’s Office, who has visited nearly all of them, 
and through whose advice many important changes have been made.” 
(Rept. Sec. Treasury, Wash., 1870, p. xii.) 

Billings continued this duty until 1874 and is given credit for 
taking the Marine Hospital Service out of politics and giving it 
Army methods of organization and discipline which it still has. 
Assistant Surgeon General Woodhull said: “ He prepared a com- 
prehensive and well-ordered plan for organization under a merit 
system and a scheme for proper and independent hospitals and their 
management, all with responsibility to competent central authority.” 
(A. A. Woodhull, Journ. Mil. Serv. Inst., Governor's Island, N. Y., 
1913, LIIT, 333.) 


Survey of United States Army Barracks and Hospitals 


While engaged in his study of the Marine Hospitals, Billings 
made two important contributions to military sanitation. They were 


his reports to the Surgeon General on barracks and hospitals, and 


on hygiene in the Army. The full titles of these “ Circulars ’”’ as 
such publications used to be called, are: 


A Report on Barracks and Hospitals; with Descriptions of Mili- 
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tary Posts. United States War Department, Surgeon Gen- 
eral’s Office Circular No. 4, Washington, 1870, pp. xxxii, 
494. 

A Report on the Hygiene of the United States Army; with 
Descriptions of Military Posts. United States War Depart- 
ment, Surgeon General’s Office Circular No. 8, Washington, 


1875, pp. lix, 567. 


These two publications are still in use for historical and practical 
reference. He showed that our military service had “ the best fed 
and the worst housed army in the world,” as he put it (Circular No. 
4, p. xxxii). The best parts of these voluminous documents are 
Billings’s comments and recommendations. He gave effective criti- 
cism of the deficiencies in bathing facilities, sleeping accommoda- 
tions, latrines, the poor state of guard-houses, and discusses at length 
the ventilation and heating. It has been well said that his study of 
the hospitals of the Army was the beginning of his interest in the 
subject and his future extensive work which resulted in the plans 
for the Johns Hopkins and Peter Bent Brigham Hospitals. 

The following shrewd observations and comments give an idea 
of the whole reports : 

“It is manifestly impracticable to plan a hospital which shall be 
equally suited to the burning mesas of Arizona and to the bleak 
North Atlantic coast. Nor can it be expected that the hospitals of 


a temporary post, often little more than a camp, shall be equal in 


structure and comfort to those of a permanent post. But even a 
log or mud hut need not be built in absolute and direct defiance of 
all sanitary laws, and especially to be depreciated is the turning over 
of old barracks or officers’ quarters to hospital use.” (Circular No. 
4, p. Xxil. ) 

“ The ultimate cause of the defects is, of course, ignorance, the 
immediate cause being a desire for economy, praiseworthy in itself, 
but producing results which are the reverse of its object; for a sav- 
ing in boards and brick, at the expense of the health and life of the 
soldier, cannot be considered a commendable thrift. It is clearly 
both the interest and duty of the Government to reduce, as much as 
possible, the annual loss to the Army resulting from sickness, in- 
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validing, desertion and death; and this can only be effected by a 


judicious application of the laws of sanitary science.” (Circulat 


No. 4, p. xxxil. ) 

Billings insisted that “* Every man should have his sixty feet of 
floor space as much as his ration.” This dictum was disregarded at 
times in the construction of the temporary barracks during our 
mobilization for the World War, and during the pandemic of 
influenza we paid a price for such lapse of memory. 

In 1880 the American Public Health Association elected Billings 
President and, as his first contribution to its work, he recommended 
a systematic sanitary survey of the United States. “ It would estab- 
lish the foundations of a national public hygiene in this country,” 
he wrote. ‘‘ Until some such sanitary survey is accomplished, state 
medicine in this country cannot take rank as a science, but must rest 
mainly upon individual opinions and hypotheses, as it does now.” 
(dm. Pub. Health Assn. Papers and Rpts., 1874-5, N.Y., 1876, 
IT, 44.) 

Here we have an echo of The Principal Diseases of the Interio) 
Valley of North America (1850), by that stout old medical pioneer, 
Daniel Drake, whose influence, particularly in his city of Cincinnati, 
Billings must have felt while a student there. Drake’s name, said 
Billings, ‘‘ should be among the first on the list of the illustrious 
dead of the Medical Profession of the United States.” Billings sug 
gested the use of an elaborate questionnaire—he always used ques- 
tionnaires with effect—to be submitted to all towns of over 5000 
population. When it was found that the difficulties of obtaining 
the needed data and the expense were so great, the project was 


abandoned. 


Vice-President of the National Board of Health 


In 1879 Congress created the short-lived National Board of 
Health, governed by a board consisting of a medical officer each of 
the Army, Navy, Marine Hospital Service and seven other members, 
to be appointed by the President. Dr. James L. Cabell of the Uni 
versity of Virginia was appointed President, and Billings Vice 
President. The recent epidemic of yellow fever had given an im- 
petus to the often discussed national health organization, but the 
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law was rushed through Congress against the strong opposition of 
the Marine Hospital Service. The duties of the Board were to col- 
late information on all matters relating to public health and to 
advise with State and other health departments. It was also charged, 
in cooperation with the National Academy of Sciences, with the 
elaboration of a scheme for national sanitary organization, particu- 
larly the Quarantine. The Board accomplished several important 
things, including the adoption of a scientific nomenclature of disease ; 


a study of disinfectants; an investigation of yellow fever in which 


such men as Surgeon General Sternberg and Guiteras of Cuba were 
actively interested ; consideration of adulterations of food and drugs ; 
an investigation of organic matter in the air, a piece of research 
directed by Professor Ira Remsen of Johns Hopkins; a study of 
diseases of food-producing animals; and sanitary surveys of New 
York Harbor and Memphis, Tennessee, Dr. Billings being in charge 
of this work. 

The Board met opposition from local authorities and certain busi- 
ness men and politicians. Billings gave a comprehensive report of 
the Board's activities to the Public Health Section of the American 
Medical Association in 1880, and said that the creation of the 
Board was premature, being the outgrowth of the yellow fever 
scare. ““As soon as the emergency had passed,” he wrote, “ the 
Board would find itself without the support of an educated public 
opinion, and upon such an opinion alone, under our form of govern- 
ment, can such an organization securely rest.’’ As usual, Billings’s 
observation went to the very heart of the difficulty. The work of 
the Board dwindled year by year as appropriations were not forth- 
coming. Billings resigned the Vice-Presidency in 1882 and by 1886 


the Board was no more. 


Review of A Century of American Medicine, 1876 
In the Centennial year of the United States, 1876, there was pub- 
lished A Century of American Medicine, by Edward H. Clarke 
(Harvard), Henry J. Bigelow (Harvard), Samuel D. Gross (Jef- 
ferson), T. Gaillard Thomas (Physicians and Surgeons, New 
York), and John S. Billings. Of this monograph, seventy-five 


pages were devoted to Billings’s consideration of the Literature and 
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Institutions of the country. He gave an exhaustive historical and 
statistical account of the medical periodicals, societies, libraries, mu- 
seums and medical schools of the United States. Again Billings’s 


keen analytical mind grasped and set forth the actual conditions of 


American medicine in the Centennial year. 

He divided American Physicians into three general classes. First, 
‘“‘a very few men who love science for its own sake, whose chief 
pleasure is in original investigations, and to whom the practice of 
their profession is mainly, or only, of interest as furnishing material 
for observation and comparison. Such men are to be found for the 
most part only in large cities where libraries, hospitals and labora- 
tories are available for their needs. . . . Of the highest grade of 
this class we have thus far produced no specimens ; the John Hunter, 
or Virchow, of the United States, has not yet given any sign of 
existence.” Secondly, he cited the much larger class of physicians 
who practice their profession to obtain money or social position. 
‘They are clear-headed, shrewd, practical men, well educated, be- 
cause ‘it pays, and for the same reason they take good care to be 
supplied with the best instruments, and the latest literature. Many 
of them take up specialties because the work is easier, and the hours 
of labor more under control. . . ..’. The third class includes those 
men whose education is defective but who are nevertheless often 
successful. ‘‘ They are honest, conscientious, hard-working men, 
who are inclined to place great weight on their experience, and 
to be rather contemptuous of what they call * book learning and 
theories ’”” (pp. 363 et seq.). 

Referring to medical education he says: “* Certainly the standard 
for admission and for graduation at almost all our medical schools 
is too low, and one-half, at least, of these schools have no sufficient 
reason for existence; but it is not probable that it would improve 
matters much to establish a uniform, which must, of course, be a 


minimum, standard ” (p. 366). 


Essay on Yellow Fever 
Billings’s extensive experiences with yellow fever are set forth in 
a delightful paper, perhaps the most important essay on the subject 
of that day. “ The belief,” he said, “ that disease ever spontaneously 





JOHN SHAW BILLINGS AS AN ARMY MEDICAL OFFICER 257 


originates from combinations of filth, heat, moisture, and the pres- 
ence of unprotected persons, is an exercise of pure faith with which 
science has nothing to do at present, as there is no evidence in its 
favor, and certainly, if this combination could produce it, we should 
long ago have heard of its appearance in tropical ports of Asia, or 
in ships visiting the inter-tropical Pacific, whereas it has never 
occurred at these points. Sanitary shriekings about filth have had 
and still have their utility in calling public attention to the evils of 
uncleanliness of air, food, drink or persons, but they soon lose their 
power when used by amateur hygienists as their sole stock in 
trade. . . .”” (Internat. Rev., N. Y., 1880, VIII, 29-49.) 


On Medico-Military Preparedness 


Our present military policy is based on the concept that the Regu- 
lar Army exists for the purpose of training a great army of citizen- 
soldiers, who would be called into service in the event of an emer- 
gency. This idea, though considered comparatively new, was grasped 
by Billings as early as 1870, for in his “ Circular No. 4”’ (see 


above) he said: 


“ The whole system of military organization is an education and 
a preparation for emergencies and circumstances which may never 
occur. And as troops are drilled in the use of arms, though no 
enemy be present, so should they be familiar with the system which 


is necessary on the part of the Medical Department in time of war 


or epidemics. And to refuse to furnish the necessary accommoda- 
tions and facilities to medical officers is very much like refusing to 
allow soldiers to use muskets, cannon, or horses in time of peace. 

“Our military system is, or should be, organized on the theory 
that it is to act as a nucleus and organizing power for the force to 
be called into existence in time of war. When a war breaks out we 
must have large hospitals; if these are to be efficient they must be 
thoroughly organized. The knowledge of this organization is best 
obtained by practising it previously on a small scale.’’ (Circular 
No. 4, p. xxiii.) 
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The Vital and Medical Statistics of the Census 


Though Billings knew nothing of the vital statistical work ot 
Karl Pearson and his followers, he was well versed in the mathe- 
matical methods of K6érési, Rumsey, Farr and others of an earlier 
day. From 1878 until his death he took a keen interest in the 
national censuses of the United States. The first of his accurate 
and extensive reports on vital and medical statistics of the country 
was in connection with the Census of 1880. They were continued 


in connection with the census-taking of 1890, 1900 and 1910. He 


employed the usual methods of interpretation, applying statistical 


induction from the figures furnished him to establish new data as 
to racial equation and racial incidence in disease. Some of his 
conclusions have been extensively quoted. 

lle suggested in 1880 that the various statistical data ‘ might be 
recorded on a single card or slip by punching small holes in it, and 
that these cards might then be sorted and counted by mechanical 
means according to any selected group of these perforations ”’ (Pro« 
Am. Assoc. Adv. Sc., 1891, XL, 407-9). The electric counting and 
integrating machines now used in the Bureau of the Census of the 
United States, and elsewhere in repositories of vital and other statis 
tics, are the result of this suggestion. Another of Billings’s favorite 
devices was the use of maps on which circles, with sectors variously 
colored, represented the mortality of different races and communi 
ties, or racial incidence in disease. He exhibited such maps and 
charts before the National Academy of Sciences on November 18, 
1891, of which body he was for many years Treasurer. 

In 1889 he delivered the Cartwright Lectures before the Colleg« 
of Physicians of New York on Vital and Medical Statistics (Med 
Rec., N. Y., 1889, XXXVI, 589, 617, 645). The publication of 
these lectures attracted wide attention. The conclusion reflects Bill 
ings’s understanding of the subject and realization of the inadequacies 
of the older methods of study: 

‘In vital statistics, as in other branches of social science, it is 
not true that the effects of causes acting in combination are equal 
to the sum of the effects of each of the causes acting separately. 


Different causes of death having no relation to each other do not 





Fig. 5 


Shaw Billings, aged 50 
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have a joint effect which is equal to the sum of the effects of each 
cause taken separately, and it is therefore difficult to bring the 
phenomena of vital statistics within the boundaries of mathematical 
formulae. In the doctrine of this kind of averages, time and number 
are not convertible terms. 

‘ Statistics apply to masses of men, to communities—not to indi- 
viduals. We find a mass of matter moving in a certain direction 
with a certain velocity, and endeavor to calculate the direction and 
amount of the forces which have produced this result. In like man- 
ner we may consider the tendency to death in a community as a 
resultant of several forces as indicated in the diagram, and endeavour 
to estimate the influence of each of these forces on producing the 
result. 

‘It is evident that we can know little of the influence which 
hygiene or therapeutics have had in shortening the line A-B, if we 
know nothing of the length and direction of the other lines of force, 


and hence we must have the conclusions of vital statistics to make 


proper use of medical statistics. 
‘In studying medical and vital statistics one is somewhat in the 
position of a man on the deck of a large Atlantic steamer out of 


sight of land and gazing on the troubled ocean. He sees many waves, 
large and small, apparently moving in every direction; and it is not 
until he has, by careful examination and repeated comparison, 
learned to distinguish the ripples due to the wind now blowing, the 
larger cross seas resulting from forces which were acting a few 
hours before, and the long, rolling swells which indicate to some 
extent the direction and force of the tempest of yesterday, that he 
can begin to understand the roll of the ship on which he stands; 
while to appreciate the force and direction of the great current which 
is sweeping with it all the troubled water and the ship itself, requires 
skilled observation with special instruments, and the use of charts 
which embody the experiences of hundreds of voyages. So also in 
viewing the records of human life, disease and death, the variations 
which are at first more perceptible are often those which are most 
superficial, and which give little or no indication of the magnitude 
and direction of the movement of the great masses beneath” (pp. 


655-6). 
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Said Dr. Welch, at the memorial meeting in honor of Billings 
shortly after his death: ‘“‘ He was the greatest vital statistician this 
country has produced” (Johns Hopkins Hosp. Bull., 1914, XXV, 
252) 


Curator of the Army Medical Museum 


Billings is so well known as the Librarian of the Army Medical 


Library that his direction of the sister institution, the Army Medical 


Museum, is sometimes overlooked. His interest in the medical mu- 
seum began at the very first inception of the institution by Surgeon 
General Hammond in 1862. In Billings’s diary on his Civil War 
service we find this entry: 

“ April 30 [1864]. Dr. Brinton | Surgeon of Volunteers, who 
became the first Curator of the Army Medical Museum] sent me a 
barrel of whisky yesterday with which to preserve surgical speci- 
mens, and immediately after the next battle, I expect to send enough 
pickled arms and legs to the Surgeon General to make a museum of 
themselves.” As the battle of the Wilderness followed on May 5th 
and 6th, Billings had his opportunity to fulfill this promise. 

The Army Medical Museum has grown steadily until it is today 
the largest institution of its kind in America, and one of the greatest 
in the world. On December 28, 1883, Surgeon General Robert Mur- 
ray consolidated the Museum and Library, forming the ‘“ Museum 
and Library Division of the Surgeon General’s Office,” with Dr. 
Billings in charge. Billings took hold of his new task with his usual 
vigor and enthusiasm. He outlined a Guide Book for the Army 
Medical Museum and Library, which unfortunately was never pub- 
lished (D. S. Lamb, Hist. of U. S. Army Med. Museum, 1917, p. 
85). He did, however, from time to time, publish papers on the 
work of the Museum and the place that it should occupy in the 
medical profession. The most important of his writings on this 
subject was his Presidential address before the Congress of Amer- 
ican Physicians and Surgeons, Washington, 1888, On Medical Mu- 
seums (Med. News, Phila., 1888, LIII, 309-316). He outlined the 
development of medical museums throughout the world, bespeaking 
for the National Medical Museum, as he called it, “ the intelligent 
interest and friendship of the medical profession of the country.” 





Fig. O. 


John Shaw Billings, aged 51. Photograph at the time of the conference 


of his degree of D.C. L. at Oxford 
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‘Our museum, like the library with which it is associated, 
includes all the specialties. No physician is so learned or skillful 
that he can find no instruction there, and no one is so ignorant that 
he cannot comprehend some of the lessons which it teaches. Taken 
together these institutions should contribute to no small work and 
teaching it is an essential element, and if it be remembered that they 


are only twenty-five years old, and that during that period we have 


been making medical history at a tremendous rate, surely some 
incompleteness and crudeness may well be excused or overlooked ”’ 
(p. 316). 

Builder of Hospitals 

Billings had become one of the best known physicians in America 
and his opinions and advice were sought in many fields and by many 
people. His studies of military hospitals had far reaching results. 
Not only did the Army acquire new and better buildings in general, 
but in the construction of hospitals he played a major role indeed. 

The most important of the military hospitals erected under his 
supervision was the Barnes Hospital, named for Billings’s good 
friend, Surgeon General Joseph K. Barnes, at the Soldiers’ Home 
in Washington. It was a fifty-bed structure planned by him in 
1873, being one of the “two permanent and rather expensive hos- 
pitals of the period,” the other being the Cadet Hospital at West 
Point. One may read all about them both in “ Circular No. 4,” 
already mentioned. 

In 1876 the Trustees of the Johns Hopkins Fund visited Dr. Bill- 
ings in the Library, and induced him, with the Surgeon General's 
consent, to become their Medical Adviser. He was one of the five 
experts on hospital design asked to submit plans for the proposed 
Johns Hopkins Hospital. The other four were Drs. Norton Folsom, 
Joseph Jones, Caspar Morris, and Stephen Smith. The plans of Dr. 
Billings were selected as the best. “ Si monumentum requiris, cir- 
cumspice.”’ I shall not attempt to describe the plans or the buildings. 
Suffice it to say that they both represented the most advanced ideas 
of the day. If one wonder at the rule that patients be not housed in 
the basement, that the several buildings be not above two or three 
stories, that no elevator shafts be tolerated, etc., it is necessary to 


remember that those were the days when Pettenkofer’s Boden 
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Theorie was still accepted, and miasms and malarial eminations 
were supposed to arise from the soil. The floors were made imper- 
vious to such evils, by coats of asphalt, and there were careful 
schemes for the removal of foul air (cf. Hospital Plans . . . Johns 
Hopkins Hospital, N. Y., 1875, pp. 3-46). 

The debt of the Johns Hopkins Hospital to Dr. Billings was 
partly repaid when the Professor of Surgery, Dr. William S. Hal- 
sted, there twice operated on him for cancer of the lip, and with 
such success that Billings was spared to round out his sixteen lustra 
of usefulness. 

In 1905 Billings was engaged by the corporation of the proposed 
Peter Bent Brigham Hospital of Boston to lay out plans for that 
institution, and for many months he worked on the task. His recom- 
mendations were adopted and the hospital completed the year of his 
death. A full consideration of this phase of Billings’s achievements 


is beyond the scope of this paper. 


Professor of Hygiene 


sillings occupied the chair of Hygiene in two of the country’s 


most important medical schools, the Johns Hopkins University and 
the University of Pennsylvania. At both he gave of his wide expe- 
rience and deep thought. A lengthy discussion of this phase of his 
work must be left to pens better qualified than mine. When I was a 


second-year medical student here, our class in Hygiene was taken to 
Washington by Dr. William W. Ford to see the Army Medical 
Library and Museum. To our good fortune Billings was there that 
day on a visit, probably it was the occasion of a meeting of the 
National Academy of Science, and we were afforded the privilege 
of seeing the sage in the setting which best became him. I recall his 
words of advice and encouragement to us and above all his brief 
and simple description of how to use the Library and to “ look up 
the literature.” Nothing could have been farther from my mind 
than the idea that I would myself one day be entrusted with the care 


of Billings’s beloved books. 
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Part III 


THE SURGEON GENERAL’S LIBRARY AND Its INDEX CATALOGUE 


‘ Dr. Billings,” said Professor Welch, “ was the greatest bibliog- 
rapher in the history of medicine” (Johns Hopkins Hosp. Bull., 
Baltimore, 1914, XXV, 253). The story of the Army Medical 
Library, and of its great /ndex Catalogue, has often been told, but 


cannot be omitted in any consideration of Billings’s Army career (cf. 
E. E. Hume, Mil. Surgn., 1936, LXXVIII, 241-267; tbid., 1937, 
LXXX, 45-52; dm. J. Psychiatry, 1937, XCII, 259-270; Johns 
Hopkins Alumni Mag., 1936, XXIV, 107-135; Bull. International 
de Méd. Mil., Bruxelles, 1937, X, 1-10; Army Med. Bull., Carlisle, 
Pa., Oct. 1936, No. 37, 1-28; Compt. Rend., 1X; Congr. Internat. 
Méd. Mil., Bucharest, 1937, II, 255-260; Science, N. Y., 1937, 
LXXXV, 208-210; Ann. Med. Hist., 1937, X, 282-284; Isis, 
Bruges, Belgium, 1913, XX VI, 423-447; etc.). 

Of the great things that he accomplished, the greatest was the 
development of this library from a handful of books to the greatest 
in the country, and ultimately to become the largest collection of 
medical books the world has ever known. The most important part 
of this work was the conception and realization of the /udex Cata- 
logue, the greatest piece of bibliography in any field of knowledge. 
Superlatives are inevitable when we tell of Billings. 

When Surgeon Billings was assigned to duty in the Office of the 
Surgeon General on the last day of the year 1864, the Library of 
the Surgeon General's Office, as it was then called, numbered 2253 
volumes. Billings catalogued them in the Library’s first printed 
catalogue (1865). This little pamphlet of 31 unnumbered leaves, 
alongside of the fifty ponderous royal octavo tomes of the /ndex 
Catalogue, serve as our most eloquent memorial to this great man. 
Osler styled it “* Billings’s float down to posterity.” 

Billings’s interest in medical bibliography came originally from his 
difficulties in preparing a graduation dissertation at the Medical 
College of Ohio, now the University of Cincinnati. In his address 
there, thirty years later, he said, in part: 


“ The performance of that melancholy duty has not only influ- 
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enced the greater part of my work for the last twenty years, but is 


the essential though remote cause of my being here tonight. 

* This has happened in this wise: In the thesis just referred to, 
it was desirable to give the statistics of the results obtained from 
certain surgical operations as applied in the treatment of epilepsy. 
lo find these data in their original and authentic form required the 
consulting of many books, and to get at these books I not only ran- 
sacked all the libraries, public and private, to which I could get 
access in Cincinnati, but for those volumes not found here (and 
these were the greater portion), search was made in Philadelphia, 
New York and elsewhere, to ascertain if they were in any accessible 
libraries in this country. 

* After about six months of this sort of work, and correspond- 
ence, I became convinced of three things. The first was, that it 
involves a vast amount of time and labor to search through a thou- 
sand volumes of medical books and journals for items on a par- 
ticular subject, and that the indexes of such books and journals 
cannot always be relied on as a guide to their contents. The second 
is, that there are in existence somewhere, over 100,000 volumes of 
such medical books and journals, not counting pamphlets and re- 
prints. And the third was, that while there was nowhere in the 
world a library which contained all medical literature, there was not 
in the United States any fairly good medical library, one in which 
a student might hope to find a large part of the literature relating 
to any medical subject, and that if one wished to do good biblio- 
graphical work to verify the references given by European medical 
writers, or to make reasonably sure that one had before him all that 
had been seen or done by previous observers or experimenters on a 
given subject, he must go to Europe and visit, not merely one, but 
several of the great capital cities in order to accomplish his desire. 

“ It was this experience which led me, when a favorable oppor- 
tunity offered at the close of the war (1865), to try to establish, 
for the use of American physicians, a fairly complete medical library, 
and in connection with this to prepare a comprehensive catalogue 
and index which should spare medical teachers and writers the 
drudgery of consulting 10,000 or more different texts, or of turning 
over the leaves of as many volumes to find the dozen or so references 
of which they might be in search.”. 

3 
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In 1868 the sum of $80,000, left over from Civil War hospital 
funds, was turned over to Billings by the farsighted Surgeon General 
Barnes, and he began his great work of collecting and cataloguing 
medical literature. In 1871 he got out his first catalogue. It 
appeared in 1872 (454 pages with a supplement of twenty-six 
pages). A three-volume catalogue, each volume of the approximate 
size of the present /ndexr Catalogue, appeared in 1873-1874. These 
works were lists only, not comparable to the later publication. 

The catalogue of 1871 is introduced by the following memo- 
randum : 

“That there is need in this country of a medical library of this 
character is sufficiently evident from the fact that, in all the public 
medical libraries of the United States put together, it would not be 
possible to verify, from the original authorities, the references given 
by the standard English or German authorities, such as Hennen, 
Reynolds, or Virchow. No complete collection of American medical 
literature is in existence; and the most complete, if in this country, 
is in private hands, and not accessible to the public, while every year 
adds to the difficulty of forming such a collection as the Government 


should pe ssess.”’ 


Billings envisaged something more than a mere list of the books 
in the library of which he had charge, for “ all is not bibliography 


that pretends to be such.” “ Books,” he said, “ are properly com- 


pared to tools of which the index is the handle.’’ He contemplated 


the most mighty piece of bibliography ever undertaken in medical 
science or in any other field. He considered that the profession of 
medicine was entitled to a catalogue in which under both authors 
and subjects the literature of the would could be found. He wanted 
the ideas of the leaders of scientific thought in every land, so, in 
1876, he published a Specimen Fasciculus of a Catalogue of the 
Vational Medical Library, under the Direction of the Surgeon 
General, United States Army. This he submitted to the medical 
profession for criticisms and suggestions. Its style and arrangement 
were practically those of the present /udex Catalogue, differing only 
in certain typographical details. 

From 1876 on, Billings continued the preparation of the prospec- 
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tive Index Catalogue. At length in 1880, partly through the good 
offices of Dr. Abraham Jacobi, Congress made the appropriation 
for printing it. 

The matter of typography and general arrangement of the con- 
tents having been settled in the Specimen Fasciculus, the main ques- 
tion was that of classification. ‘* Following the general idea of a 


subject and author catalogue arranged in dictionary order in a single 


alphabet, the special subjects were featured by means of key titles 


or rubrics. After settling upon the main grand divisions, such as 
\neurism, Cancer, Tumors, etc., and subdividing these, the subjects 
of lesser weight easily fell into their place by the simple device of 
finding the centers of gravity of the titles in each case ” (Garrison). 
Dr. Billings saw clearly that he could not prepare a complete bibliog- 
raphy of his subject, but rather a bibliographical conspectus of the 
contents of a great library. Happily this proved so complete that it 
became, for practical use, a working bibliography of medicine. Mod- 
ern medical science was even then beginning to advance by leaps 
and bounds, its surface aspect constantly changing as it advanced, 
so that he saw at once that it would be impossible to adopt any arbi- 
trary and fixed classification based on a definite scheme of nosology. 
\ny such scheme would have been, like the average medical textbook 
of today, obsolete within a few years. 

The appearance of the Jndex Catalogue marked an epoch in the 
development and improvement of medical literature, particularly in 
the United States. Editors of medical journals, chiefs of clinics 
and laboratories, and physicians writing upon all branches of medi- 
cine, who formerly had to obtain historical, statistical, and other 
data in a most haphazard way, now had their materials ready to 
hand in the most convenient and accessible form possible, that is, 
the strictly alphabetical. The /ndex Catalogue has no equal. “ Its 
preparation,” said Osler, “is Gargantuan.” In no other field of 
knowledge is there a work comparable to this, the world’s standard 
of medical bibliography. 

sillings used to say: ‘* The Catalogue is a tool that must be used 
for a time before you can judge of its merits.’’ Certainly it has been 
used to that point. Years ago Osler told of how worn and bethumbed 


were the volumes of the /ndex Catalogue in foreign medical libraries, 
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and | have myself seen the same condition recently in a dozen or so 
countries. The Catalogue as a working tool is in constant use in 
Tokyo, Stockholm, Buenos Aires, and way points. In his Schor 
stein Memorial Lecture, delivered at the London Hospital on Octo- 
ber 17, 1935, Professor William Bulloch, F. R. S., said: ‘ Among 
catalogues the Surgeon General’s is regarded by the authorities at 
the British Museum as the greatest ever achieved. It has the great 
virtue of being a subject index, unlike that of the British Museum, 
which is a name index only. The story of its construction is not as 
well known as it ought to be.” (Brit. Med. Journ., October 26, 
1935. ) 

When the First Series of the Index Catalogue was completed, 
Billings voluntarily sought retirement from the Army. His faithful 
collaborator, Dr. Robert Fletcher (1823-1912), continued the work 
with the Second Series, which was completed in 1916. The 7/urd 
Series was published from 1918 to 1932, and though it looked for a 
time as though Congress might not authorize the continuation of 
the /ndex Catalogue, the Fourth Series was at length begun in 1936. 

That other monumental piece of medical bibliography, the /ude.r 
Medicus, was established by Dr. Billings in 1879. He placed it 
chiefly in the hands of Dr. Robert Fletcher. The two men, as Osler 
once remarked, “ worked beautifully together.” 

The /ndex Medicus consisted from the start of a carefully printed 
monthly fasciculus, giving the medical literature of the preceding 
month arranged as to subject-rubrics. The classification, as cover- 
ing a smaller body of material, is more general and less subdivided 
than that of the /ndexr Catalogue, the scheme of nomenclature and 
nosology being, as the editors stated, essentially that adopted by the 
Royal College of Physicians of London, * based upon Dr. Farr’s 
well-known system.” In the early issues of the /ndexr Medicus a 
special page of medical “* Notes and Queries” was included, con- 
sisting of questions and answers bearing upon rare books and edi- 
tions, and other matters of medical bibliography and history. At 
the end of each volume of twelve numbers, an annual author and 
subject index of the whole material was prepared, the subject index 
being minutely subdivided, forming, in respect to classification, a 
sort of annual /nder Catalogue en miniature. 
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Never a Government publication, the /ndex Medicus had hard 
financial sailing from the start. It was expensive to publish and 
though of the greatest use, the number of its subscribers was neces- 
sarily limited, being chiefly medical libraries. From January 1879 
(Volume I) to April 1899 (Volume XX1) it was published suc 
cessively in New York, Detroit, Boston, and Washington. Then 
came the time when its founders could no longer afford to continue 
it. In vain did Osler plead before a meeting of the American Medi- 
cal Association that physicians subscribe. Bibliographia Medica, 
under the redaction of MM. Charles Richet and Marcel Baudouin, 
was issued in Paris as a replacement for the /udex Medicus, from 
1900 to 1902, three volumes having been published. In 1903 the 
Carnegie Institution of Washington (Billings was chairman of the 
Board) took over the /ndex Medicus and the second series edited 
hy Drs. Fletcher and Garrison ran from 1903 to 1920, eighteen voi- 
umes in all. In 1921 the third series began and continued until 
1927 when the Jndexr Medicus was merged with the Quarterly 
Cumulative Index (founded 1916) of the American Medical Asso- 
ciation. The combined periodical, the Quarterly Cumulative Index 
Medicus, was published under the joint direction of the Army Medi- 
cal Library and the American Medical Association until December 
1931, when its connection with the Library ceased and it became 
solely a journal of the Association. 

To find practically everything that has been written on a specific 
subject, it is merely necessary to look in the alphabetically arranged 
Index Catalogue. Yor example, in order to find the literature of, 
say, fractures of the clavicle, on simply refers to the C volume of 
the First Series of the Catalogue where under Clavicle, Fractures 
of, there are listed first the books, then the theses, and finally the 
articles in the medical journals of the world, all that had been col- 
lected on this topic from the early days down to the date when this 
particular volume of the First Series went to press: 1882. Next, in 
the C volume of the Second Series, the material on this subject 
that was indexed between 1882 and 1893, the date of its printing, 
would be found. Similarly in the C volume of the Third Series the 
material from 1898 to 1922 would be recorded, 1922 being the date 


that this volume of the Catalogue went to press. For material since 
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1922 the card index of the Library is available. Moreover, by taking 
the annual volumes of the Jidexr Medicus from 1922 to date, the 
bulk of the remaining medical literature on our selected topic would 
be found, though the Army Medical Library indexes considerably 
more material than does the Quarterly Cumulative Index Medicus. 


How simple, yet how often does the Library receive letters asking 


how the literature on any subject may be “ looked up!’ 

Garrison, himself one day to become assistant librarian, told of a 
conversation with the then holder of that office, Dr. Robert Iletcher. 
In his whimsical way Fletcher “likened the /ndex Catalogue to a 
vast metropolitan hotel containing story after story of rooms and 
suites of rooms of all sizes and prices, adapted to the tenants of 
every degree of income and worldly place. In such a caravansary, 
some subjects like Labour, Surgery, Water Supply, etc., are old 
wealthy patrons having a permanent claim upon apartments of vast 
extent, occupying an entire floor. Others, such as Acupuncture, 
Amulets, Animism, are on such a slender financial footing that they 
must put up with hall bedrooms or be * cabined, cribbed, confined ’ 
in the attic. Others, such as Arteriosclerosis, Bacteriology, Parasit- 
ology, Pellagra, Poliomyelitis, were once poor and needy, but, hav- 
ing come up in the world acquire extensive suites, with rooms 
perchance for even maid and courier. Others, such as many modern 
drugs, diagnostic tests, and surgical procedures, are bounders and 
get-rick-quick parvenus, who exhaust their substance in vain and 
vulgar show, fading away as soon as their credit is gone.”” Dr. 
Fletcher's picture is still a true one, and the librarian and editor ot 
the /ndex Catalogue must still seek, like mine host of a large hotel, 
to accommodate the guests in apartments of the proper size and 
position, though not without a careful eye on the guest’s probable 
ability to pay his reckoning. 

Billings once said that a librarian is in one respect only a sort of 
hodearrier, ‘* who brings together the bricks made by one set of men 
in order that another set of men may build therewith—but he is apt 
to take quite as much pride and satisfaction in the resulting struc- 
ture, provided it be a good one, as if he built it himself.” Thus 
does he differ, I may add, from the hodcarrier of the ancient Irish 
story, who felt that all he had to do was to carry the bricks to the 
top of the wall and the man there would do all the work! 
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Between 1865 and 1887 the Surgeon General’s Library was 
merely a growing collection of books. In cramped quarters over 
the old Rigg’s Bank at the corner of Fifteenth Street and Pennsyl- 
vania Avenue, the Surgeon General and his assistants carried on. 
Here, among other official business, all new accessions in the way of 
hooks, pamphlets, and theses were ticketed and catalogued, after 
which they were sent to the Library Hall in Ford’s Theatre, that 


melancholy scene of President Lincoln’s assassination, by this time 


Fig. 8. 


The Army Medical Library and Museum, Washington. 


used by the War Department, largely as a storehouse. So small 


were the quarters over Rigg’s Bank that the boxes of books had to 
be opened in the back yard. The necessary appropriations for the 
Library were eventually made by Congress, and its collections began 
to grow rapidly. 

Congress in 1885 appropriated $200,000 for the purpose, and in 
1887 the large three-story building for the Army Medical Library 
and Museum was completed and opened to the public. (A/ed. News, 
Phila., XLIX, 330.) It is situated at the corner of Seventh Street 
and Independence Avenue (then known as B Street), Southwest. 
Billings wrote a friend: ‘I feel more or less satisfied, at least for 
the present. The building is a plain brick structure, light, and 
thoroughly ventilated.” The Library occupies roughly half of the 








JOHN SHAW BILLINGS AS AN ARMY MEDICAL OFFICER 275 


building, including the huge Library hall, containing the book stacks 
into which forty two-horse wagon-loads of books were transferred. 
Che other half of the building is devoted to the Army Medical 
Museum of which Billings was curator likewise. This Museum, the 


largest of its kind in the world, is a worthy sister of the Library. 


Happily the new building was occupied before the Congress of 


Physicians and Surgeons, of which Billings was the president, met 
in Washington in 1888. A great reception was held there. Among 
the foreign visitors was the distinguished German military surgeon, 
Friedrich von Esmarch, who with his wife was Dr. Billings’s per- 
sonal guest. By his marriage with this lady, who was a royal 
princess, Esmarch became uncle-in-law to the German Emperor, 
William IT. 

Billings added to the Library’s collection not only through appro 
priations. By means of exchanges and gifts and by ransacking such 
private collections as were generously thrown open to him he ob- 
tained many rare desiderata and filled many lacune. Dr. Oliver 
Wendell Holmes humorously described a visit by Billings to his 
library in Cambridge; how, directly on entering the room, Billings 
swept the shelves with a keen glance and selected the most valuable 
hook in the collection, looked at it for a moment, put it back on the 
shelves, took another look around, and easily found the second book 
in the scale of values. “* Why sir,” said Holmes, “ Dr. Billings is a 
bibliophile of such eminence that I regard him as a positive danger 
to the owner of a library, if he is ever let loose in it alone.” 

For all this the “ Autocrat of the Breakfast Table was one of 
those who strongly urged Congress to make suitable appropriation 
for the Catalogue. “ When we have a noble library like that in 
Washington,” said he, “and a librarian of exceptional qualifica- 
tions like the gentleman who now holds that office, I believe that a 
liberal appropriation by Congress to carry out a conscientious work 
for the advancement of sound knowledge and the bettering of 
human conditions, like that which Dr. Billings has so well begun, 
would redound greatly to the honor of the nation. It ought to be 
willing to be at some charge to make its treasures useful to its 
citizens, and, for its own sake, especially to that class which has 


charge of health, public and private.” 
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In the early days of the Army Medical Library, books had to be 
consulted in the reading rooms and could not be loaned outside the 
huilding—except to a few trusted souls to whom Billings extended 
this privilege. Osler was one of these, but once he left a rare book 
on the train from Washington to Baltimore, and it was never re 
covered. For all that they were the best of friends—and remained 
so to the end, Billings punished Osler for this loss of Peacock’s 


Malformations of the Heart, by depriving him for a year of his 


privilege of taking books from the Library. The professor of medi- 


cine of Johns Hopkins had to make many a trip to Washington for 
books that he could not find in Baltimore or Philadelphia. 

In 1891 the youthful Fielding Hudson Garrison (1870-1935) 
received his baccalaureate in arts at the Johns Hopkins, and joined 
the staff of the Army Medical Library as a junior clerk. His imagi- 
nation was fired by Billings’s example and guidance. He studied 
medicine at night and lived to become his master’s most distin- 
guished pupil in medical bibliography. He gave us our best account 
of Billings’s life and work: John Shaw Billings—A Memoir 
(1915), a work which he confessed to Sir Humphrey Rolleston, 
took more vitality out of him than anything else he ever did. No 
one could write of Billings without drawing liberally, as I have, 
from this splendid biography. Garrison succeeded Fletcher in the 
redaction of Billings’s brain-child, the Jndex Medicus (cf. E. E. 
Hume, Bull. Inst. Hist. Med., Johns Hopkins Univ., 1937, V, 301- 
346). 

[In the introduction to the last volume of the First Series of the 


Index Catalogue, Billings wrote a sort of valedictory: 


“This is probably the last volume of the /udex Catalogue which 
will be issued under my personal supervision, and, in closing the 
work, I can only say that it has been to me a‘ labour of love,’ and 
that [ am very thankful that | have been allowed to complete it, so 


far as the first series is concerned.” 


Garrison tells us that Billings, with his unerring judgment of 
men, selected Dr. Walter Reed (1851-1902) his successor as Li- 
brarian. That brilliant young medical officer was just completing 
his epoch-making studies of the relationship of the mosquito to 





Fig. 10 


John Shaw Billings, aged about 57. Photograph at about the time of 


his retirement from the Army, 1895. 
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yellow fever, so that he was not available to serve at that time at the 


Library. Seven years later, however (1902) he was made Librarian 
and thus attained * the highest ambition of his life ” as he expressed 
it to Dr. Garrison ( Billings—Memoir, p. 179 n.). He held the office 
but a single week, for his career was cut short by his untimely death 
at the age of fifty-one from a ruptured gangrenous appendix. 

Dr. Reed was succeeded in the following year by the scholarly 
Dr. Walter Drew McCaw, who was Librarian until 1913, and who 
in the World War was to become Chief Surgeon of the American 
Expeditionary Force in France. He thus described Billings’s mili- 
tary career: 

‘He undoubtedly had the marking of a great soldier. He would 
have made a great general. He would have made a most able prime 
minister, and he would have had his own way. He would un- 
doubtedly have made a great ruler, probably an easier position to 
fill.” (Johns Hopkins Hosp. Bull., 1914, XXV, 246.) 

Dr. Welch was one of the most constant users of the Army Medi- 
cal Library. On the last visit he paid to Washington, not long be- 
fore his final illness, he was sitting in the Librarian’s office smoking 
one of his black cigars, when he fell into one of those reminiscent 
moods so enjoyed by his friends and pupils. He spoke of the foun 
dation of the Library, of its growth, of the place it had made for 
itself in the world of medical science, and then said : 

‘IT have been asked on more than one occasion what have been 
the really great contributions of this country to medical knowledge. 
I have given the subject some thought and think that four should 
be named : 

The discovery of anzsthesia. 

The discovery of insect transmission of disease. 

The development of the modern public health laboratory, in 
all that the term implies. 

The Army Medical Library and its /udex Catalogue, and 
(he added slowly ), this library and its catalogue are the 


most important of the four.” 


Dr. Welch was not one to speak lightly or without due thought. 
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vas so struck by this pronouncement, that I reduced it to writing 
immediately after the doctor had left. I crave pardon in quoting it 
again here, for it has already appeared a number of times in print. 


[It was not Dr. Welch’s first statement of the kind, for in 1914 he 


had written: 


‘T question whether America has made any larger contribution 


to medicine than that made by Billings in building up and develop- 
ing the Surgeon-General’s Library and in the publication of the 
Index Catalogue and the Index Medicus. That in my judgment is 
our greatest contribution to medicine and we owe it to his extra- 
ordinary man” (Johns Hopkins Hosp. Bull., 1914, XXV, 252). 

It is noteworthy that those interested in each of the many fields 
in which Billings excelled, feel that his contribution to that par- 
ticular activity was his masterpiece. There could hardly be more 
convincing proof of Billings’s extraordinary genius. 

It has sometimes been said the Billings magnum opus was the 
New York Public Library which was built under his direction, the 
collection being the result of the consolidation of the three public 
libraries of the metropolis. Gigantic as this work was, it must, we 
feel, be reckoned as second to the Army Medical Library. Such, 
certainly, was the consensus of opinion expressed by many savants 
at the celebration of the centenary of the library on November 16, 
1936. Sir Humphrey Rolleston, Baronet, former Professor of 
Physic at Cambridge so expressed himself in his ovation on that 
occasion. 

Portrait of Dr. Billings 

Miss Cecelia Beaux painted the best known of the likenesses of 
Billings. A group of admiring friends in America and Britain sub- 
scribed to the portrait fund and the painting was executed in 1895, 
the year Billings retired from active duty in the Army. 

The artiste wrote the Librarian of the Army Medical Library in 
1937: 

“ The portrait was one of the first commissions I had on my re- 
turn to Philadelphia after my first trip to France for study—and I 
was very proud of having it entrusted to me. It was painted at my 
studio, 1710 Chestnut St. [| Philadelphia]. I fully felt that I was 





280 EDGAR ERSKINE HUME 


dealing with a great personality, very quiet and serious, as in the 
performance of duty. He never failed or would admit fatigue. | 
think he felt also that I would earnestly pursue what I had under 
taken, and he would do all he could to assist me. His personality 
seemed to me of the noblest and highest, and of course the most 
direct and simple. I only remember this. I am sorry that all the 
details except the gown, have disappeared. I was completely ab- 
sorbed in the power of the head, and all my zest and energy were 
turned towards dealing with such a splendid example. He had 


agreed to pose for his portrait and he did his part with appreciation 


and grace. This of course was an assistance to me, the deepest and 
most potent, and it was his nature to contribute this unconsciously. 

“ Doctor Billings never expressed an opinion about the portrait, 
but I think it possible that he took notice of the processes. I felt 
what an inspiration his character would be to any worker, and was 
thankful that I was permitted to observe for a short time the ex- 
ternal evidence of such a spirit.” (H. W. Jones, dun. Med. Hist., 
1937, n. ser., IX, 532.) 

The portrait is inscribed: “ John S. Billings, in Charge of 
Library, 1865-1895, Presented by 260 physicians of America and 
Great Britain.” Among the American subscribers were: Chad- 
wick, Bowditch, Fitz, Guiteras, Hare, de Schweinitz, Da Costa, 
Darrach, Dyer, Hurd, Halsted, Jacobi, Janeway, Kelly, Keen, 
Lewis, Lusk, Mitchell, Musser, McBurney, McGuire, Matas, Sayer, 
Shattock, Starr, and Welch. Among the British donors were: Lord 
Lister, Acland, Broadbent, Ferrier, Flower, Horsley, Humphreys, 
Little, Paget, Power, Russell, Osler, Reynolds, Smyly and Treves. 
The complete list is given in Medical News, Philadelphia, 1895, 
LXVII, 640-641. 

Biliings was greatly honored even in his lifetime. His brevets for 
meritorious service in the Civil War have been mentioned. The 
Universities of Edinburgh, Harvard, Munich, Dublin, Oxford, 
Budapest, Yale and Johns Hopkins gave him Doctorates, honoris 
causa. He held membership or fellowship in many learned societies, 
including The Royal College of Physicians of Ireland, The Royal 
Medical Society (London), The Artzliche Verein (Munich), The 


Medical Society of Sweden, The Société Frangaise d’Hygiéne, The 
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John Shaw Billings, at the age of 70. 
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Association of American Physicians, The National Academy of Sci- 
ences (U. S.), The American Academy of Arts and Sciences, and 
The American Philosophical Society. 

The number of distinguished medical officers on the roll of the 
United States Army is not small: Shippen and Morgan, founders 
of America’s first medical school (the University of Pennsylvania) ; 
Rush, signer of the Declaration of Independence; Lovell, fatiter 
of modern weather reporting; Brown, writer of the earliest Ameri- 


can pharmacopeeia; Beaumont, physiologist of digestion; Letter- 


man, pioneer in the organized evacuation of wounded from the field 


of battle; Sternberg, the bacteriologist; Reed, demonstrator of the 
causal nexus of the mosquito and yellow fever; Gorgas, the success- 
ful sanitarian; Hoff, the military-medical organizer; Ashford, 
pioneer in hookworm eradication ; Leonard Wood, the military com- 
mander; Garrison, medical historian; and many more, some still 
living and who must therefore not be mentioned by name. Com- 
parisons are even more odious in the military service than elsewhere, 
but the author of a private paper is entitled to his opinion; and | 
give it as mine that Billings was our greatest. And in this Univer- 
sity and in this hall of all places, a Johns Hopkins man may appro- 
priately quote the words of Dr. William Henry Welch: 


* Of all the men I have ever known, he was the wisest.”’ 


(Johns Hopkins Hosp. Bull., 1914, XXV, 252). 





JOHN SHAW BILLINGS AND THE JOHNS HOPKINS 
MEDICAL SCHOOL; A TRIBUTE ON THE 
ONE HUNDREDTH ANNIVERSARY 
OF HIS BIRTH* 


ALAN M. CHESNEY, M.D. 


(From the Johns Hopkins University School of Medicine and the 
Johns Hopkins Hospital) 


The occurrence this year of the one hundredth anniversary of the 
birth of John Shaw Billings (April 12, 1838) offers an opportunity 
to pause for a moment and reflect upon the achievements of one of 
the leading figures in American medicine. There is a particular rea- 
son why those connected with the Johns Hopkins Hospital and the 
Johns Hopkins University School of Medicine should take note of 
this centennial anniversary. That reason lies in the outstanding 
services which Billings rendered to both of those institutions in 
their early days, services of such a character that they justly entitle 
him to be regarded as one of the founding fathers of both the Hos- 
pital and the Medical School. It would seem to be an appropriate 
time, therefore, to examine once again the nature and extent of the 
contributions which he made to those two institutions. For a staff 
member of either one of them to conduct such an examination is in 
a very real sense of the word an act of filial piety. 

Billings’ services to the Hospital in planning the original buildings 
of that institution and supervising their construction are so obvious 
and received so much attention at the time, both in this country and 
Europe, that they have tended to overshadow his services to the 
Medical School. These latter, while much less obvious in their results 
than the planning and supervising services to the Hospital, were of 
the greatest importance to the School which was to be, for they 
dealt with the fundamental questions of the proper organization of 
that School and the choice of its first personnel. It has been thought 


* Presented at the joint meeting of the Johns Hopkins Historical Club and the 
Johns Hopkins Medical Society, held to commemorate the one hundredth anniver- 
sary of the birth of Dr. Billings. The meeting was held in the Hurd Memorial 
Hall, April 12, 1938, with Judge Henry D. Harlan, President of the Board of 
Trustees of the Johns Hopkins Hospital, presiding. 
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desirable, therefore, to confine this particular tribute to the relation 
of Dr. Billings to the organization of the School of Medicine. Be- 
fore setting forth this relationship, however, it may be worth while 
to sketch briefly some of the important steps in Billings’ career prior 
to his connection with the Hospital and the University. For this 
material the writer has drawn freely upon Garrison’s memoir* and 
upon the addresses which were delivered at the special meeting of 
the Johns Hopkins Historical Club held in memory of Billings on 
May 26, 1913,? and at the memorial meeting held at the New York 
Public Library on April 25, 1913.8 

Billings was born in Indiana of stock that had migrated to the 
West from New England. He was a lineal descendant of the John 
Howland who came over in the Mayflower. When he was about 
five years old his father moved the family to a farm in Rhode Island 
and there during the next five years the young boy learned some- 
thing of the difficulty of wringing a living out of the stony New 
England soil, enough at any rate to convince himself that he did 
not wish to become a farmer. The family moved back to Indiana 
when he was ten years old and his father opened up a country store 
in a small cross-roads village (Allensville). As a boy he was an 
inveterate reader and at the age of 15 bought himself a Latin dic- 
tionary and grammar and a copy of Caesar, determined to learn 
enough Latin to translate the quotations he encountered in his read- 
ing. He also studied Greek on his own initiative and fitted himself 
for entrance into Miami University at Oxford, Ohio. 

The family had small means and Billings had to work his way 
through college, living on a very scanty diet. It is related by Weir 
Mitchell that one winter while in college Billings lived on only 75 
cents a week, his meals consisting almost entirely of milk and eggs.* 
He graduated from college in 1857 and in 1858 entered the Medical 
College of Ohio, located in Cincinnati, from which he graduated in 
1860. While a student he became an interne in St. John’s Hospital 


2 Garrison, F. H. John Shaw Billings, a Memoir. New York and London. G. P. 
Putnam’s Sons. 1915. 

* The Johns Hopkins Hospital Bulletin, 1914, 25, 244. 

* Bulletin of the New York Public Library, 1913, 17, 511. 

* Ibid., p. 513. 
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and later in the Commercial Hospital and on his graduation he was 
appointed a demonstrator in anatomy in the college, a post which he 
held for two years. He was offered an opportunity to become an 
assistant to a well known surgeon in Cincinnati but declined in order 
to enter the Union Army in April 1862, passing first in the group 
which took the examinations for commissions in the regular Army. 
This was at the age of 24. 

At once he attracted the attention of his superiors and was placed 
in charge of the Union Hotel Hospital. Later he was given the task 
of converting a cavalry barracks into a military hospital, the Cliff- 
burne Hospital near Georgetown, D. C. In March 1863, he was 
assigned to duty with the Army of the Potomac and came under 
fire at the Battle of Chancellorsville where he had the difficult task 
of moving a field hospital full of wounded and keeping in touch 
with the retreating Union army at the same time. He was in com- 
mand of a divisional field hospital at the Battle of Gettysburg, 
located near Little Round Top, and handled a great number of 
wounded from that engagement. Subsequently he became attached 
to the Headquarters of the Army of the Potomac and served through 
the Wilderness campaign and the siege of Petersburg. Shortly be- 
fore the close of the war he was ordered to the Surgeon General’s 
office in Washington. 

Billings would probably have become one of the leading surgeons 
of the country had he elected to go into practice at the end of the 
war, for he had shown himself to be a very capable operator, but his 
interests lay in other directions and he remained in the Army, being 
attached to the Surgeon General’s Office. At the request of the Sec- 
retary of the Treasury he undertook a survey of all of the hospitals 
conducted by the Marine Hospital Service, an assignment which 
gave him a thorough grasp of the problems of hospital construction 
and management. This survey together with his report on Army 
Barracks and Hospitals, which appeared in 1870, established his 
reputation as an authority on hospital construction, and it was only 
natural that the Trustees of the Johns Hopkins Hospital should in- 
clude him in the list of 5 experts on hospital construction whom 
they invited to submit plans for the new hospital. As is well known, 
his plan was accepted and he was engaged by the Trustees to super- 
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vise the construction of the buildings. He took up these duties on 
July 1, 1876, at which time he was but 38 years of age. He also 
accepted an appointment as Lecturer in the History of Medicine in 
the Johns Hopkins University during that same year. Thus began 
a connection with the two Hopkins institutions which was destined 
to continue for many years and to be of great value to both of them. 

From the very outset Billings was keenly interested in the organi- 
zation of the Medical School, and he showed this interest by setting 
forth his own views on the subject in a series of papers and official 
communications. In the original plan for the Johns Hopkins Hos- 
pital which he submitted to the Hospital Trustees in competition 
with the other experts,” he considered first of all the relations of the 
Medical School to the Hospital and laid down the principle “ that 
the plan of the Hospital must depend upon the extent to and the 
manner in which it is to be used as an instrument of medical educa- 
tion, and upon the more or less intimate connection which it is to 
have with the Medical School.’”” He went on to emphasize the point 
that the Medical School was in a position to do something different 
from the existing medical schools of the country and that it should 
take advantage of that fact. He was of the opinion that the classes 
should be severely restricted in number, that there should be a high 
standard of admission, a four year’s course, rigid examinations and 
practical work in the dispensary and the wards. In this same docu- 
ment he also stressed the principle that the Hospital, besides caring 
for the sick poor and aiding in the education of physicians and 
nurses, should have as a third objective the promotion of discoveries 
in the science and art of medicine. 

After his selection as adviser by the Hospital Trustees he sub- 
mitted to that body under date of July 15, 1876, the first of a series 
of reports dealing with the construction and organization of the 
Hospital. In this report® Billings enlarged upon the idea that the 
Hospital should endeavor to promote discoveries in medicine. While 
the institution should rightly contribute to charity, still, in Billings’ 


* Hospital Plans, Johns Hopkins Hospital, Baltimore. New York, William Wood 
& Co., 1875. 

* Johns Hopkins Hospital. Reports and papers relating to construction and organ- 
ization. No. 1 (Baltimore, 1876). 
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opinion, care was to be taken “ not to narrow and restrict the bene- 
fits of this charity.” The good the Hospital might do was not to 
be limited solely to those who were patients within its walls; the 
sick and afflicted of all countries were to be benefited because the 
institution was expected to advance our knowledge of disease and 
the power to control it. He then went on to urge that the amount 
to be expended on the buildings should be sufficient to provide ade- 
quate space and equipment for the staff to study their patients care- 
fully and minutely, since such an opportunity would be bound to 
attract good men even more than high salaries, and would do much 
to keep them “ good.” For this reason he definitely rejected the idea 
that the Hospital should be built upon a less expensive plan. 

He next discussed the general principles upon which the Medical 
School should be organized since its organization would affect that 
of the Hospital. In this part of his report he again emphasized the 
point that the Medical School should attempt to do work which was 
not done elsewhere in the country, or not done well, and he pointed 
out that one of the objects of the School should be to train men to 
be original investigators since that object did not enter into the 
plans of the schools existing in the United States at that time. He 
also pointed out the need for men properly qualified to act as health 
officers, and expressed the hope that the Medical School would train 
such men, and he emphasized the need for instruction in the diag- 
nosis, treatment and jurisprudence of insanity, and in the diseases 
of children. 

He then proceeded to enunciate his second general principle which 
was that the knowledge which the students were expected to obtain 
was to be mainly acquired from observation, experiment and per- 
sonal investigation, not from text books and lectures. This would 
necessitate more extensive facilities in the shape of rooms, instru- 
ments and apparatus and would mean that the classes would have to 
be small, a condition which Billings distinctly favored. A third 
general principle in organization, which Billings asserted in this re- 
port, was that time and labor were not to be wasted upon students 
not fitted to receive the kind of instruction which it was supposed 
to give, and he advocated rigid examinations that would exclude 
such students from the later years of the course. 
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In the autumn of the same year in which he submitted that first 
report (1876) he went to Europe to study the arrangements in the 
more important hospitals in Great Britain and on the continent, and 
to obtain criticisms and suggestions concerning his own plan for 
the Johns Hopkins Hospital. On his return he presented the results 
of his observations to the Trustees of the Hospital in the form of 
another report, the third in the series,’ and because of the interest 
which this document aroused in those who saw it, Billings was sub- 
sequently prevailed upon to give a lecture to the medical profession 
of Baltimore on the material covered in that report. The lecture 
was delivered on February 5, 1877, and was printed in the Medical 
Record.* 

In the following autumn (1877) he began a series of twenty lec- 
tures before the University on the History of Medicine, Medical 
Legislation and Medical Education. One of these, delivered on 
December 6, 1877, should be of particular interest to Hopkins peo- 
ple because in it he posed and answered the following question: “ In 
view of the present condition of Medical Education in this country, 
how should the Johns Hopkins University organize its Medical 
Department?” His answer to that question covered 42 printed 
pages of small type. The lecture was printed for circulation amongst 
the Board of Trustees but never received general distribution and 
only recently was re-discovered in the University files. It is being 
reprinted in full in this issue of the Bulletin of the Institute of 
the History of Medicine,’ so that those who are interested may 
easily consult the entire text. It may not be amiss, however, to 
summarize here the principal points which Billings brought out in 
that lecture, for the questions which he discussed and the proposals 
which he made reveal what a clear understanding he had of the 
problems of medical education and how completely he was aware 
of the unique opportunity in that field which was presented to the 
Johns Hopkins University. 

In the lecture Billings began by emphasizing the desirability of 


7 Ibid., No. 3. 
® Medical Record, 1877, 12, 129. 
® Bulletin of the Inst. of the History of Medicine, Johns Hopkins University, 


1938, 6. 
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the University establishing a medical course such as is not likely to 
be given in other medical schools, and then went on to say that it 
should aim to make practitioners, “ better trained and more skilful 
than those of other schools, but still practitioners.” An absolute 
necessity for this purpose was an abundance of clinical material, 
according to Billings, in order that disease might be studied in the 
patient at the bedside. 

The second aim of the School, according to Billings, should be 
“the promotion of original research and discovery in Medicine, in- 
cluding the making known of these discoveries.” He commented on 
the absence of any organized effort at medical research in the United 
States of that day and pointed out in vivid fashion the great oppor- 
tunity in this field which lay before the new institution, so “ free 
from hampering customs, traditions and political necessity,” and 
possessing the means to attract good men for the work. Not only 
should the new school endeavor to promote research, in Billings’ 
opinion, but it should also train men to carry on research. And this 
research was not to be conducted solely because of its immediate 
practical bearings but rather because of the obscurity and imperfec- 
tion of our knowledge, and of the satisfaction that comes from 
exploring the unknown. “ What is desired is that the Medical Fac- 
ulty shall increase knowledge—and shall fit its students to increase 
knowledge,—and that its attempts to do this shall not be restricted 
or limited by the fact that a part of its own work is to teach the 
practical applications of this knowledge. Let this last be the secon- 
dary and not the primary object, and by so doing we shall be free 
to do, and shall have the means to do, work which is not only 
highly desirable, but which cannot be done elsewhere.” 

From this point Billings went on to discuss how the objects which 
he had formulated might best be attained, and took up the con- 
sideration of the kind of students desired and how they were to 
be selected. “It is agreed on all hands that our existing Medical 
Schools have no satisfactory standard,” said Billings, “and that 
this University should set a good example in this respect.” He held 
that the students should be trained in Mathematics, Natural His- 
tory, the Physical Sciences and Logic, and advised that “‘ the Bacca- 
laureate degree of the University be made an indispensable pre- 
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requisite to its degree of Doctor of Medicine.” He also advocated 
the restoration of this last-mentioned degree to its original mean- 
ing, which signified that the holder was entitled to teach Medicine 
as well as practise it, that he was, in short, a master in his field. 
Billings explicitly stated that no man should receive the M. D. 
degree who had not studied Latin and could not read French and 
German with comparative ease. 

Having settled the character of the preliminary education to be 
demanded of the matriculant, Billings next proceeded to discuss the 
curriculum of the Medical School, taking the ground that it should 
be neither too rigid nor too indefinite. He was of the opinion that 
the average medical student is not competent to make a wise choice 
of his studies and does not know his true interests, and while the 
students of the new school were expected to be better educated, and 
hence probably more competent to select their own studies them- 
selves, still it would be advantageous to plan a curriculum for them, 
if only from the standpoint of advice. What lines should such a 
curriculum follow? 

Billings answered this by allowing two years for the conventional 
studies of Anatomy, Physiology, the applications of Chemistry to 
Medicine, Materia Medica, and the general principles of Pathology 
and Therapeutics. In this connection he made a decidedly novel 
suggestion, namely, that there be incorporated in the second year a 
course in what he calls “ comparative medicine,” with “ clinical 
facilities such as would be afforded by a small establishment for 
the cure of diseased animals.” Such a course, in Billings’ opinion, 
would be of value not only because of what it would contribute to 
the promotion of veterinary medicine, but also “ for the sake of the 
great amount of instruction which by its means can be imparted to 
the student before he is brought face to face with disease in the 
human subject.” 

In discussing the teaching of the clinical subjects he began with 
a consideration of the proper organization of the clinical depart- 
ments and, after pointing out how in England the clinical teachers 
belong to the Hospital and the Medical School is an appendage or 
protégé of the Hospital, whereas in Germany and France the clin- 
ical teachers belong to the Faculty and more or less control the 
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Hospital, went on to discuss the peculiar relationship presented by 
the Hopkins situation, where “ the Hospital is a totally distinct trust 
from the University, with its own funds and officials, yet it is to 
form a part of the Medical School.” He made the sage observation 
that “the question of funds would probably decide the question as 
to whether the clinical teachers should be more immediately de- 
pendent on the Hospital or the University, but of course they should 
be perfectly acceptable to both, and the responsibility must be to a 
certain extent divided.” 

Billings next considered the facilities which the Dispensary would 
offer the student for the observation of disease in the human being 
and he expressed the hope that it would be practicable to establish, 
in connection with the Dispensary, “a system of Medical attend- 
ance upon the poor at their homes, a large part of the work of which 
can be done by advanced students under the advice and direction of 
the clinical teachers.” He pointed out that the Hospital was planned 
to provide for the residence of about 25 students, in addition to 
the ‘‘ Medical Officers proper,” and the senior students who would 
live in the Hospital would each have charge of a specified number 
of beds. Billings was strongly of the opinion that the classes should 
be limited to 25 students, and thought that it would be a long time 
before this number would be reached. He considered that it would 
be time enough to talk about increasing the size of the classes when 
the clinical material afforded by the wards and the Dispensary had 
increased beyond what was then contemplated. 

The question of examinations was next considered and it was 
concluded that they should be given at the end of the first year of 
study, also prior to entrance into the clinical subjects and at the 
end of the course. Billings advocated that outside examiners, repre- 
senting the public, participate in the final examinations for the 
degree, but thought that they were not needed for the earlier 
examinations. 

He made a plea for the inclusion in the curriculum of a course 
in the History of Medicine, giving sound reasons for his views, and 
then discussed the amount of attention to be given to the clinical 
specialties in which he was obviously not greatly interested. From 
this he went on to a consideration of the special studies included 
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under what he called “ state Medicine,” by which he meant preven- 
tive medicine and the “ relations of Physicians as individuals, and 
as a body, to the state.” Under this term he included “ Registra- 
tion and Vital Statistics, Public Hygiene, Forensic Medicine and 
the legal relations of medical men to the public and to each other.” 
As might be expected he made a strong case for instruction of the 
student in these matters, pointed out the great need of medical men 
properly trained in the whole field of Public Hygiene, and expressed 
the conviction that the University should endeavor to train such 
men, even going so far as to outline the subjects which they should 
study and stating that they should receive a “ special Certificate ” 
or diploma setting forth their particular qualifications. He also 
made a case for the training of physicians in Medical Jurisprudence 
and in so doing paid his respects to the professional “ experts ” in 
words that leave no uncertainty as to their meaning. 

Billings next passed on to the question of mental disease, made 
a very impressive argument for study and training in this field, and 
expressed the hope that the University would make such arrange- 
ments with the institutions in the environs of Baltimore as would 
permit their use for teaching and the acquisition of new knowledge, 
and would, in turn, be of help to the institutions themselves. Finally, 
he pointed out the need of a Medical School for the Army and Navy 
and suggested that the University might well try to fulfill that need 
in view of its proximity to Washington. The blueprint which he 
gave of the proposed Medical School in this lecture was as broad 
and as complete as his plan for the Hospital, and there have been 
few developments which were not foreshadowed by him in 1877. 

As one re-reads these papers of Billings, written sixty years ago, 
one cannot fail to be impressed with the wisdom of the man and 
the breadth of his vision in the field of medical education. Even 
though his own experience in formal medical education had been 
very meagre and his career had led him into other channels, never- 
theless at the age of 38 he was exhibiting an understanding of the 
problems of medical education and a comprehension of the oppor- 
tunities in that field which would have done credit to one who could 
claim a much more intimate knowledge of the subject and a much 
longer experience with it. There is no doubt that Billings knew 
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what a university medical school should be and what a teaching 
hospital should be. 

Billings’ contribution to the Medical School was not limited to 
the writing of reports or the delivery of lectures in which impor- 
tant questions of organization or policy were discussed. He took an 
active part in the deliberations of that first nucleus of the Medical 
Faculty which was organized in January 1884, and later on, when 
the time came for the selection of the staff of the Hospital, he 
played a very important role as adviser to President Gilman and 
the Trustees. He was himself a member of that first Medical Fac- 
ulty, with the title of Professor of Hygiene (which was subsequently 
changed), the other members of which, in addition to President 
Gilman, were Ira Remsen, Professor of Chemistry, and H. Newell 
Martin, Professor of Physiology. This, the first officially consti- 
tuted Medical Faculty of the University, held three meetings in 
January, 1884, at which the general plans for the organization of 
the Medical School were formulated. Later on in the same year, 
when Dr. Welch was appointed Professor of Pathology, he too was 
made a member of the group. 

Garrison has stated that the selection of Dr. Welch as Professor 
of Pathology in the University ‘“ was made largely at the instance 
of Dr. Billings and Professor Julius Cohnheim of Breslau.” It is 
of course difficult if not impossible to attribute to each his proper 
share of the credit. It is known that when President Gilman went 
to Europe in the summer of 1883 he carried with him a mandate 
from the Trustees of the University to find a Professor of Path- 
ology who should also be the Pathologist to the Hospital, and it is 
also known that he consulted Cohnheim, who suggested the appoint- 
ment of Welch. But it is also known, from Billings’ own state- 
ment,’ that he was acquainted with Welch prior to the latter’s selec- 
tion as Professor of Pathology, for the two men had met in Leipzig 
as early as 1876, when Welch was working in Ludwig’s laboratory 
and Billings was making his European tour in the interests of the 
Hospital. The younger man made such an impression upon Billings 
at that first meeting that Billings later remarked to Mr. Francis T. 


*° Garrison, loc. cit., pp. 207, 208. 
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King, the President of the Board of Trustees of the Hospital, who 
was with him on the trip, that when the time came to select the staff 
of the Hospital Dr. Welch was one of those whose services should 
be secured. It seems quite clear from this account by Billings him- 
self that he was the first to propose that Dr. Welch should be 
appointed to the staff of the Hospital, and since he had kept in 
touch with Welch’s work in New York after the latter’s return to 
America, it is at least reasonable to suppose that he had a large 
share in Dr. Welch’s appointment, a step which was destined to be 
of such great moment to the School of Medicine. 

Billings also played an important part in the selection of other 
members of the original Medical Faculty. It had been decided, in 
1884, to appoint a Professor of Materia Medica and Therapeutics, 
and Billings, who went to Europe that year as a delegate to the 
International Medical Congress, was commissioned to look into the 
matter of the available candidates for the post. His survey of the 
field and subsequent negotiations and reports led to the appointment 
of Dr. Matthew Hay, at that time a member of the Faculty of the 
University of Aberdeen, as Professor of Materia Medica and Thera- 
peutics in the Johns Hopkins University. Dr. Hay accepted the 
appointment but was destined never to come to America, however, 
and later on resigned from the position. 

When the time came to select the heads of the main clinical ser- 
vices of the Hospital, Billings again played an important part. Gar- 
rison gives him the credit for the choice of Osler as Physician-in- 
Chief to the Hospital, but it would appear that credit for that choice 
must be given more to Dr. Welch, for Billings seems to have had 
his eye at first on Lauder Brunton for the post, although he was 
eventually won over to the nomination of Osler.* Osler himself 
has described how Billings brought to him the invitation to come to 
Baltimore as Physician-in-Chief to the Hospital.** Dr. Halsted had 
to receive Billings’ approval before he could be appointed to the staff 
of the Hospital, and has himself given us an account of his first 
meeting with Billings at a small dinner which Dr. Welch arranged, 


** Cushing, Harvey. The Life of Sir Wm. Osler. Oxford, The Clarendon Press, 


1925, p. 297. 
22 Osler, Sir W. British Medical Journal, 1913, 1, 641. 
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and how he quickly realized that the purpose of the meeting was to 
give Billings an opportunity to “look him over” with reference to 
his appointment as head of the surgical service of the Hospital.” 
Billings did not, apparently, have anything to do with the selection 
of Dr. Kelly as Gynecologist to the Hospital. It was Dr. Osler who 
was responsible for that selection. 

The Trustees of the Hospital wanted Billings to be the Superin- 
tendent of the institution, but he declined the offer and his official 
connection with the Hospital ceased in the summer of 1889, when 
Dr. Hurd became the Superintendent. He still maintained his in- 
terest in the institution, however, and when it became apparent, in 
1893, that the Medical School would at last open, he prepared for 
the benefit of the Medical Faculty a “‘ Condensed Statement of the 
Requirements of the Principal University Medical Schools in Europe 
with Regard to Candidates for the Degree of Doctor of Medicine.” 
This pamphlet was printed for private circulation and Dr. Welch 
has testified to its usefulness in organizing the instruction in the 
Medical School.** It probably represents Billings’ last contribution 
to the organization of that School, in which he took such a great 
interest and to which he gave such valuable aid during its pre-natal 
period. 

When the contributions which Billings made to the Johns Hop- 
kins Hospital and the Johns Hopkins University School of Medi- 
cine are re-examined in the light of the half century or more which 
has passed since those contributions were made, one comes inevitably 
to the conclusion that both of these institutions were indeed most 
fortunate to have such a man as John Shaw Billings selected to 
plan the Hospital and to be the adviser of both the Hospital and 
the University authorities from the beginning. And one under- 
stands all the better why Dr. Welch, at the memorial meeting of 
the Johns Hopkins Historical Club held in May 1913, had this to 
say of him: “ Of all the men I have ever known, he was about the 
wisest. He was a man whose judgment you sought on any difficult 
subject, and you pinned your faith to him more than to any man 


*8 Johns Hopkins Hospital Bulletin, 1914, 25, 249. 
** Johns Hopkins Hospital Bulletin, 1914, 25, 253. 
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of your acquaintance. He was wisest because he was under no illu- 
sions. He got at the heart and essence of things. He was an 
eminently sane man, who knew what it was best to do under the 
circumstances, and what it was practicable to do. This quality was 
associated with a wide vision and high ideals.” ** One could have 
no better character witness for John Shaw Billings than William 
Henry Welch. 





18 Tbid., p. 252. 
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The following two papers by John Shaw Billings have been 
selected for reprinting in this issue of the Bulletin of the Institute 
of the History of Medicine, which commemorates the one-hundredth 
anniversary of the birth of their author, because they are interesting 
in themselves and because there is a real danger that they will be 
lost sight of in the future if attention is not especially called to them. 

The first paper was published in the American Journal of the 
Medical Sciences in July 1878* and we are indebted to the Editor 
and to the Publishers of that periodical for permission to reprint it 
in full. It bears only the initials of Billings in the way of a signa- 
ture, and is not listed in the bibliography contained in Garrison’s 
Memoir.’ It is for the most part a review of contemporary medical 
education in Europe and presents observations on the situation in 
the United States as well.* 

The second paper, as its title indicates, contains some of the mate- 
rial which Billings presented in a series of lectures on the History 
of Medicine, Medical Legislation and Medical Education before the 
Johns Hopkins University in the year 1877-78, when he was Lec- 
turer in the History of Medicine in that institution. The lecture 
devoted to medical education was given on December 6th, 1877, and 
because of the interest which it aroused and the timeliness of the 
topic in so far as the University was concerned, the Trustees of that 
institution caused it to be printed in 1878 as a pamphlet for private 
circulation. The extent to which it was distributed at the time is not 
known and although it is mentioned in Garrison’s Memoir it was 


? Billings, J. S. Amer. Jour. Med. Sci., 1878, n.s. 76, 174. 
* Garrison, F. H. John Shaw Billings: A Memoir. New York and London. 


G. P. Putnam’s Sons, 1915. 
*I am indebted to Miss L. E. Lavarella of the Registrar’s Office of the Johns 
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virtually lost sight of for a number of years and was only recently 
rediscovered in the archives of the University. Thus far only three 
copies of the pamphlet have come to light. 

It may not be amiss to explain why Billings happened to be par- 
ticularly interested in medical education at the time these papers 
were written. Two reasons can be assumed to account for this in- 
terest. In the first place he had been requested to prepare one of 
the articles in the series entitled “A Century of American Medi- 
cine ” which was published in the Journal of the American Medical 
Sciences in 1876 in connection with the celebration of the Centen- 
nial of American independence.* To him was assigned the subject 
“ Literature and Institutions,” and in his article he gave a brief 
account of the development of medical education in the United States 
together with detailed information concerning some of the medical 
schools which were then in existence. 

The second reason lay in the fact that he was one of five experts 
on hospital construction who were invited by the Trustees of the 
Johns Hopkins Hospital in 1875 to submit individual plans for the 
proposed hospital. Since the Founder himself had specified that the 
Hospital was to form a part of the Medical School of the University 
for which he had made provision, there was no doubt that the Johns 
Hopkins Hospital was to be a teaching hospital, and Billings never 
lost sight of that fact. He was necessarily obliged to take it into 
consideration in preparing his plan for the Hospital, and this neces- 
sity must surely have led him to speculate upon medical education in 
general and upon the nature and extent of the opportunity in that 
field which would be presented to the University when the Hospital 
would be ready to open. The results of his speculations in those 
directions, as embodied in the second of the two papers, should be 
of sufficient interest to students of the history of medical education 
in this country to justify the reprinting of that paper. It also de- 
serves republication because it gives additional information concern- 
ing the mental processes of one of the great figures in American 
medicine. It is altogether fitting, therefore, that these two papers of 
Billings, which were in a fair way to be lost, should be rescued and 
made more available during this particular year which marks the 
one-hundredth anniversary of their author’s birth. 


* Billings, J. S. Amer. Jour. Med. Sci., 1876, 72, 439. 
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It has been observed that the difficulty in forming an opinion on 
a subject is materially increased by studying it, and, as regards 
medical education, this statement is certainly correct. We have had 
occasion to examine with care the publications whose titles head this 
article, and have also, with somewhat less care, glanced over about 
a hundred other essays and addresses on the same subject, and the 
result is that we have no plan at present which can be recommended 
as a certain cure for the evils complained of. Having made this con- 
fession of ignorance, we now propose to set forth some of the plans 
of others who have been more fortunate. 

No critical review of the works mentioned will be attempted; 
those who are interested in the subject are advised to read all of 
them ; we shall give but a brief résumé, with an occasional comment 
or query. 

There may have been a time when the physicians of some favoured 
country were entirely satisfied with each other’s professional skill; 
but the records of that period have been lost. Hippocrates, Galen, 
Van Helmont, and Sydenham speak of contemporaneous physicians 
in much the same tone as that in which English, French, German, 
and American writers have been for fifty years, and are to-day, 
commenting on the results of their systems of medical education. 

So long as this complaining does not pass the limits of what may 
be called grumbling, proceeding mainly from those who are out of 
the race, or who may be reasonably suspected of being misled by the 
idea that their own powers and qualifications have been overlooked, 
it may be allowed to pass without much notice: but when it becomes 
general; when in one particular country we hear it from students, 
teachers, and from private physicians generally; and when we find 
that the grumblers of other nations, always ready to disparage what 
they themselves possess, and to draw unfavourable contrasts between 
their systems and those of other countries, make an exception with 
regard to that particular country, we may infer that there is really 
something wrong in that case. Now this seems to be the condition 
of things with regard to medical education in the United States at 
the present time. Every one here seems dissatisfied; and abroad, 
while English writers are pointing out the superiority of the French 
or German systems, and French writers demanding less centrali- 
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zation on the English plan, we nowhere find the system of the United 
States held up as a model. 

This may be considered as being, upon the whole, a good sign, 
since the first step towards improvement is the recognition of the 
evil to be done away with; but in the United States familiarity 
seems to have bred contempt in several senses. Of the causes for 
this state of things we need mention but a few. 

The first is the character of medical students, and the motives 
which induce many to enter the profession. As Dr. Drake puts it :— 


“A neighbouring physician wants a student to reside in his office, 
or one son of the family is thought too weakly to labour on the 
farm or in the workshop; he is indolent and averse to bodily exer- 
tion, or addicted to study, but too stupid for the bar, or too immoral 
for the pulpit; the parents wish to have one gentleman in the family, 
and a doctor is a gentleman; these and many other extraneous con- 
siderations not unfrequently decide the choice and swell the numbers, 
while they impair the character of the profession.” 


The principal motive for the study of medicine is not the love of 
science or of humanity; but, as Dr. Pepper points out, “a desire to 
earn an honest livelihood.” It is a matter of business, and it is 
natural that the young, inexperienced, and usually poor aspirant 
should think that the less capital required to obtain the absolutely 
necessary stock in trade, the better for his purpose. Hence the ten- 
dency is towards the minimum qualification—the current sets in the 
direction of the easiest outlet. 

The second cause is, that a thorough education is not as essential 
to success in the medical as in other professions, nor does its posses- 
sion insure success in the same ratio. Physicians are not selected by 
the public with reference to their education; in fact, the public are 
not competent to judge, and the fashionable doctor is by no means 
always superior in knowledge. Medical students soon learn this, and 
are apt to conclude that thorough knowledge is not as desirable in a 
business point of view as it really is. 

A third cause of trouble is, that too much is demanded of the 
average student, and he is forced to be superficial in his acquirements 
in self-defence. 
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The average student wishes to be a practitioner of medicine, to 
know a pneumonia, or a typhoid fever, or a dislocated shoulder when 
he sees it, and to know how physicians usually treat such cases. He 
does not intend to go into the wilderness, but to be near other physi- 
cians upon whom he can call in a doubtful case; he has no desire to 
be a medical expert or a sanitarian, or a specialist of any kind, nor 
yet to make discoveries or contribute to medical literature. He knows 
what he most needs for his purposes, ¢. e., clinical and therapeutical 
instruction; he wants to see cases, and, as far as possible, the kind 
of cases he expects to treat. The anatomy which interests him is that 
of the arteries; for more than the broad general principles of physi- 
ology he cares little; he likes his therapeutics neatly packed in for- 
mulz, and as for the languages and natural sciences, he sees very 
little use in their study. To such a man the majority of the demands 
for a higher and better medical education seem unreasonable; he 
does not aspire to a position which requires such an expenditure of 
time and money to fit one to fill it. 

The majority of authors and essayists consider medical education 
solely as designed to fit men to exercise the art or handicraft of 
medicine, and therefore consider that as the best system which pro- 
duces the best practitioners. Now it needs but little reflection to see 
that all medical practitioners cannot be alike skilful and accomplished. 
The doctor and the officier de santé of France represent two great 
classes of medical men; classes which must always exist, whether 
they be distinguished by title or not. 

Professional skill, like all skilled labour, has a market value, and 
will be found where that value is given for it. Nor is the remunera- 
tion entirely a matter of money. The thoroughly educated physician 
requires an atmosphere of appreciation and encouragement, con- 
genial society, and many other things which he will not find in 
thinly settled and comparatively poor districts. 

These districts must, however, have physicians, and these physi- 
cians must be mainly routine-practitioners. In the education of such 
men the most important thing is the study of the disease on the liv- 
ing subject. They are almost all poor men, poor in time as well as 
money ; they cannot have that sort of preliminary education contem- 
plated by the requirement of the Baccalaureate Degree. This must 
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be taken into consideration in planning their curriculum. They will 
never learn chemistry, geology, physiology, and pathology, but they 
may learn how to treat fever, fractures, and wounds, how to tie an 
artery, to apply the obstetric forceps, and to use quinia, opium, and 
a dozen other drugs. There must be a minimum standard of knowl- 
edge fixed for them; and it must be fixed, not with reference to 
what a man who is to meddle with that complicated machine—the 
human body—should know, but with reference to the demands of 
society as measured by the value placed upon the services rendered. 

We have said that all authors are dissatisfied with existing sys- 
tems of medical education, and demand something higher and better, 
but they do not all use the same words in the same sense. American 
and English writers mean by higher medical education that the 
average education of the practitioner is to be raised, he is to study 
longer, and more branches, and to have a more severe examination. 
But French and German writers mean also by higher medical edu- 
cation that original research should be encouraged, that the science 
and art of medicine should be improved, that to the student should 
be imparted not only existing knowledge, but the desire and the 
power to add to it. 

Assuming the superiority of the German Universities, Prof. Bill- 
roth thinks that it is due to the fact that they combine the functions 
of a school and of a learned society. It is the duty of the German 
professor not only to know the latest advances in science and to 
teach them, but also to become himself an investigator in, and an 
improver of, that branch which he is to teach. The result is that his 
teaching partakes of this spirit of inquiry, and his pupils, or at least 
the best of them, are trained in this spirit and method, and can often 
materially assist the teacher while improving themselves. That there 
are certain dangers in this he sees clearly enough. He points out 
that the government has the right to demand that the people shall 
be supplied with competent and trustworthy physicians, and as it is 
the business of the universities to produce these, they must not let 
the society predominate over the school in their method of work. 

As far as the school functions only are concerned we have indi- 
cated some of the causes which are constantly, in all countries, tend- 
ing to make the education and qualifications of the average physician 
lower than they should be. But as the character and skill of his 
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nearest physician may be at some time a matter of the gravest im- 
portance to any man, be he rich or poor, it is not: surprising that 
attempts should be made to resist this tendency. Professor Le Fort 
remarks that— 


“The theory which in all European nations has governed the 
organization of the medical profession is this: As the State is 
morally bound to protect the health and life of its citizens, and as 
these cannot know whether a certain individual has sufficient knowl- 
edge to practise medicine with safety to his patients, the State be- 
stows certain titles upon, and marks, as it were, with the seal of its 
guarantee, those whom it presents to its citizens as worthy of their 
confidence. The United States of America alone forms an exception 
to this rule.” 


This same theory, as De Morgan points out, was once applied to 
the souls of the citizens as well as to their bodies, and it cannot be 
considered incontrovertible ; but we will consider this hereafter. Let 
us now see how the theory is carried out in three or four of the 
principal European countries. 

In Austria the diploma of Doctor of Medicine from any Austrian 
university gives to its holders the right to practise throughout the 
empire,—a privilege formerly held by the Vienna University alone. 
The preliminary examination of the student is in botany, zoology, 
and mineralogy, and the certificate of graduation from a gymna- 
sium* or high school is also required. It is usually passed about 
two years after matriculation, but may be passed at any time of the 
first four weeks of any semester. The examination for the degree 
of Doctor of Medicine is divided into three parts, known as the 
three rigorosa. 

To be admitted to the first rigorosum the requirements are, cer- 
tificates of birth, baptism, and gymnasial graduation, of two years’ 
attendance at the university, with at least ten lectures per week, of 
having dissected for one year, and of having passed the preliminary 
examination. For the second and third rigorosa there are required, 
certificates of faculty attendance for five years, of two years’ attend- 


* The course of study at the gymnasium occupies eight years, and includes Latin, 
Greek, German, geography, history, botany, zoology, mineralogy, logic, and psy- 
chology. In addition to these, the following are taught, but their study is not obliga- 
tory, viz.: modern languages, drawing, singing, and stenography. 
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ance on medical and surgical clinics, of one-half year’s clinical study 
of obstetrics and ophthalmology, and of having passed the first 
rigorosum. 

The peculiarities of the medical institutions of Germany are 
largely due to the fact that, in the latter part of the seventeenth cen- 
tury, the government established a network of medical officials over 
the country, and organized its own boards of examination for those 
who desired to become practising physicians, which boards were 
independent of the universities.‘ This system was intended to secure 
the best medical talent for the service of the government, but the 
result was not very satisfactory, and it was found difficult to obtain 
a sufficient supply of skilled medical men for the military service; 
and in Austria, Saxony, Prussia, and Russia, schools were estab- 
lished at the end of the eighteenth century for the purpose of 
educating army surgeons. 

In the formation of these German military medical schools, as 
well as the similar establishment at St. Petersburgh, the first idea of 
the government seems to have been that the civil schools were defi- 
cient either in number or capacity. Moreover, they seem to have 
thought that they could retain physicians after they had got them 
educated. 

Neither of these theories was correct, for the foundation of the 
difficulty lay in the fact that the position of the army surgeon on 
duty with a regiment was an inferior one, and distasteful to edu- 
cated gentlemen. The army officer looked down with quiet contempt 
and condescension on men who were non-combatants, and knew 
nothing of military tactics, and, as these positions of medical officers 
had for a long time been filled by men of the lowest class, it had 
been found possible to treat them as servants and appendages. Even 
at the present day, so persistent are traditions and customs in mili- 
tary matters, the majority of men trained in a military academy, 
when they come to realize the sweets of command, find it difficult to 
realize that a thoroughly trained physician is their equal, though, in 
fact, in general education, he is often their superior. 

No government has as yet fully comprehended the fact that a 


1 For a good account of this organization consult a series of articles by Dr. Bush- 
man, in the London Medical Times, 1849, vols. xix., xx. 
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fully educated army surgeon—such a one as it would be satisfied to 
intrust with the care of its troops and officers—can only be obtained 
and retained by giving him both sufficient pay and social position; 
and it will probably be a long time yet before the commonplace 
axiom, that to secure a regular supply of any first-rate article you 
must at least give the market price, will be accepted as applying to 
medical officers of the army or navy. 

Under the laws relating to State examinations and the central 
medical board, as no one could practise who had not passed the 
State examination, it was found necessary to provide for the wants 
of the poorer districts by authorizing an inferior grade of practi- 
tioners, who were examined mainly in surgery and obstetrics, and 
who corresponded in most respects to the officier de santé of France. 
Since the consolidation of the empire all this has been changed. At 
the present time any one can practise medicine in Germany without 
a diploma and without an examination, and the inferior legal class 
of practitioners is done away with. But no one may call himself, or 
allow himself to be called, physician (Arzt) unless he has passed 
the State examination, nor doctor unless he has obtained that title 
by the University examination, and these two titles are sharply 
separated. The doctor is not a physician (Arzt) unless he has passed 
the State board, and the Arzt is not a doctor unless he has passed 
the faculty board. The man who is neither Arzt nor doctor prac- 
tises at his peril, for though he is not forbidden to do so, yet, if any 
mishap occurs from his ignorance, he is punished not only by fine, 
but by imprisonment for a period varying from six months to ten 
years. 

The expenses of passing the State board are less than half those 
for the faculty, and the examination is more exclusively practical ; 
hence it is selected by the poorer students who seek only a rural 
practice. 

The majority of students pass both examinations, and this is 
especially necessary for those who aspire to any medical office. 

The preliminary examination is known as the tentamen physicum, 
and the same preliminary certificates are required as in Austria. It 
includes anatomy, physiology, chemistry, physics, botany, zodlogy, 
and mineralogy, and is usually passed at the end of the second year 
of university life. The State examination is divided into four parts, 
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corresponding in all essential points to the Austrian rigorosa. In 
the examination in practical medicine and surgery, the candidate has 
to treat two or three cases in each branch for about a week, and to 
present a written account of these cases. In the Austrian universities 
a thesis for graduation is no longer required, but it is still demanded 
in Germany, though not always printed. 

The number and character of professorial chairs in the medical 
faculties vary greatly in the different universities, but in all we find 
three classes of teachers, viz.: professors, extraordinary or assistant 
professors, and privat docents. 

Thus, at Berlin, there are 14 professors, 14 assistants, and 37 
privat docents, with about 260 students; Kiel, the smallest univer- 
sity, with 55 students, has 7 professors and 7 privat docents; while 
Vienna, the largest, with 860 students, has 19 professors, 38 
assistants, and about 70 privat docents. 

The professors are appointed for life, and at the end of thirty 
years’ service can retire on a pension; they receive a fixed salary 
from the State or University—a part of the revenue derived by the 
medical faculty from certain fees, and their lecture fees from the 
students. The fixed salary is occasionally increased according to 
the success and reputation of the professor, and the total salary 
varies from 2000 to 7500 dollars. Any doctor in medicine may be 
a candidate for a vacant chair, the selection being made by the 
minister of public instruction from a list of names recommended by 
the faculty. 

The extraordinary or assistant professors are appointed in like 
manner from among the privat docents. As a rule, their compensa- 
tion comes only from students’ fees, but occasionally a small fixed 
salary of about 650 dollars is allowed. 

The position of privat docent is accessible to all doctors of medi- 
cine, and the number is unlimited. Their compensation is from 
students’ fees, and they may not underbid the regular professor. At 
some universities they are furnished with rooms, and given a share 
of the clinics; at others, they receive little or no assistance. 

There are no independent medical schools in Germany. No one 
can open a course on his own responsibility, and the universities 
alone have the power to confer academic grades. The system of 
privat docents, however, compensates in a great measure for this 
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want of freedom. As the test of fitness for a degree in the univer- 
sity, or for the position of practitioner in the State, is, mainly, the 
ability to pass certain examinations, and as the salaries of the pro- 
fessors are guaranteed by the State, it is evident that it makes little 
difference as to precisely when, where, or how the student gets his 
information, provided only that he really gets it. 

There is, therefore, little objection to free, or, as it is sometimes 
called, “‘ extra-mural teaching,’ and hence young men of ability can 
establish themselves as private teachers, demonstrators, etc., in the 
immediate vicinity of the universities, relying on their own talents 
and tact to secure pupils. These are the privat docents, much of 
whose teaching consists in giving short courses, of from six to eight 
weeks’ duration, on special subjects. These privat docents are sub- 
ject to certain regulations, and follow in a general way the teaching 
and directions of the professor of the special branch to which they 
attach themselves ; they are understood to be in training for profes- 
sorships, and, if they show marked ability as teachers or as investi- 
gators, their promotion may be very rapid. 

When a professorship becomes vacant in a German university, it 
may occasion several changes, especially if the position be an impor- 
tant one, because there immediately follows an effort to induce the 
best man from some other university to come and fill the vacant 
place, and, if this be successful, then there is another empty chair 
to fill, and so on. Of course, counter-inducements are held out by 
the universities which wish to retain their famous men, and thus a 
sort of auction follows, in which sometimes the article sold, viz., the 
professor, can almost dictate his own terms. When we use the words 
“auction ’’ and “ sold,’’ we do not by any means intend to imply 
that it is purely a matter of money. Social position, orders of nobility, 
handsome residences, or special facilities for scientific pursuits, are 
some of the various inducements that may be used. 

For instance, after the transfer of Strasburg to Germany, neither 
pains nor money was spared to make the University a success. For 
the chairs of the medical faculty rising men were selected, all of 
whom were known for original research and had practically proved 
their ability as teachers and writers. The chair of pathological 
anatomy was given to Recklinghausen, one of the most brilliant of 
Virchow’s pupils. When the chair of pathological anatomy at Vienna 
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became vacant by the retirement of Rokitansky, it was offered to 
Recklinghausen, and the salary proposed was 25,000 francs, or about 
three times the usual salary of such a professorship. But the Prus- 
sian government was quite as anxious to retain Professor Reckling- 
hausen as the Austrian government was to obtain him, and asked 
him to say what he wanted. His reply was to demand, as the con- 
dition on which he would remain, that there should be constructed 
a large pathological institute, in accordance with his plans, and in 
connection with the hospital,—an institute which will cost several 
hundred thousand dollars, and will require a change in the fortifica- 
tions. His demand was acceded to, and he is hard at work now in 
Strasburg. 

In this way the smaller universities become training schools for 
the professors of the larger and wealthier ones, and thus the most 
powerful stimulus possible is constantly acting on all teachers 
throughout the two empires. 

For instance, the medical faculty of the University of Kiel is in 
an out-of-the-way place; its average number of students present is 
about 50, and it has a clinic of about 200 patients in hospital. Yet 
in this small establishment began to teach Stromeyer, Langenbeck, 
Frerichs, Cohnheim, and Esmarch. The latter, in fact, is still there, 
notwithstanding offers which have been made to him from other 
universities. 

Let us now turn to the manner in which these things are managed 
in France. 

In France there are two grades of physicians: the officier de 
santé, or rural practitioner, and the doctor of medicine. For a very 
full and able discussion of the merits of a system of two grades of 
practitioners we would refer to a little book containing the debates 
in the French Legislative Assembly, in the spring of 1847, upon the 
subject of medical organization in France.* At that time the first 
general medical congress of French physicians was held in Paris, 
and a new journal, the Union Médicale, which still flourishes, had 
just appeared as the organ of French medical opinion as expressed 
in the congress. The main points in dispute were, first, whether 
there should be more than one grade of practitioners, with corre- 


2 De l’enseignement et de l’exercise de la médecine, * * par M. Victor Cousin. 
Paris, 1850. 12mo. 
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sponding differences in the methods of education; second, whether 
appointments to the professional chairs should be by concours. 

M. Cousin insisted, in opposition to the opinion of the majority 
of the physicians, that two grades of medical men were necessary, 
the officiers de santé for the requirements of the people in thinly 
settled and rural districts, and the superior grade for the sake of 
medical science. He also held that, while the concours was a proper 
means of selecting the agrégés, or assistants, it was not the best way 
of obtaining professors, and his position in both these questions 
seems to us to have been correct. 

It is by no means easy, from the literature of the subject, to 
appreciate the existing condition of medical institutions in France, 
or to learn the causes of this condition. 

As her schools have fallen in repute, less and less attention has 
been given to them by foreign writers, while those French physi- 
cians who are really well acquainted with the subject are disposed 
to be reticent from motives of pride or policy, so that their 
views must be obtained rather by inference from the points which 
they specially approve in other countries, and from their cautious 
recommendations for legislation, than from any direct and positive 
statements. 

It is clear, however, that the hand of a paternal government has 
been lying heavy upon medical education, and that centralization 
has been carried to an extreme. 

The organization of the great central medical faculty at Paris 
and its requirements for graduation are probably well known to all 
our readers, as there has been little change in them for many years. 
Quite recently, however, a number of reforms and improvements 
have been projected, which are explained in the article of Prof. 
Chauffard. The most important of these is the providing of new 
buildings for the faculty and for clinical instruction, for which pur- 
pose the sum of four millions of francs has been granted, one-half 
coming from the state, the rest from the city. 

Heretofore the presentation of the degree of bachelor of science 
has not been required until the middle of the first year of the medical 
student’s course. The result has been that too much of the first year 
has been occupied with the studies pertaining to this degree, and, as 
the four years’ course required is too short already, it has been 
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decided that the degree of bachelor of science, as well as of arts, 
shall be required at the commencement of the medical course. 

In July, 1875, a law relating to medical education was passed by 
the National Assembly of France, in which it is declared that a 
school of medicine may be established in any city which will pay a 
proper share of the expenses. 

In such a school there must be 17 professors, allotted to the 
following chairs, viz.: Anatomy, Physiology, Internal Pathology, 
General Pathology and Pathological Anatomy, Hygiene and Legal 
Medicine, Operative Surgery, Therapeutics, Materia Medica, Botany 
and Zoology, Medical Chemistry, Medical Physics, Pharmacy, and 
Clinical Obstetrics, each one ; Clinical Medicine and Clinical Surgery, 
each two. 

The salary of each of these professors is 4000 francs, with 1000 
more for the director. 

There must be eight assistant professors, two of whom are 
assigned to the natural sciences, two to medicine, two to surgery, 
one to obstetrics, and one to anatomy and physiology. These assist- 
ants are to be selected by concours and appointed for ten years; their 
salary is to be 2000 francs, and they must give three lectures per 
week. The law then goes into the details of assistants, down to the 
porters and messengers, specifying their duties and salaries. 

Everything is fixed; it is not supposed that the faculty which is 
to do the work, or the municipality which is to bear the expense, 
can be trusted to decide even as to the scrubbers, or how much they 
should be paid. 

The city must undertake to meet all the expenses for salaries, fuel, 
lights, repairs, and books and material. It must also provide two 
amphitheatres for lectures, an office for the director, a room for 
the secretary, and buildings including three chemical laboratories, 
two laboratories for physics, one for pharmacy, one for physiology, 
etc. 

The faculty must have at its disposal in a hospital, founded by 
itself or furnished to it by the government, at least 120 beds habit- 
ually occupied for clinical teaching; there must be two clinical 
amphitheatres, and each clinical teacher must have a small working- 
room or laboratory. In short, the details are given so minutely that 
it is legitimate to infer that as water-closets are not mentioned they 
are not considered desirable. 
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The pupils of the free faculty may be examined for degrees by 
the state faculty on proving that they have followed the prescribed 
course, or they may be examined by a special board. In 1876 it was 
enacted that all examinations must be undergone in the state facul- 
ties, which is, of course, a very serious limitation to freedom of 
teaching.—(Gaz. Hebd., 1876, p. 368.) 

It is fair to infer that this legislation was intended to prevent any 
but a large and wealthy municipality from forming a medical school, 
and to give the name rather than the substance of liberty to teach. 

Under the new law the city of Lyons made a formal request of 
the state for the creation of a faculty of medicine at that place, 
promising on its part to put up buildings which should cost 5,000,000 
francs, and to pay all the excess of expenditures over receipts to the 
amount of 300,000 francs per year. With regard to the organization 
of the faculty, a suggestive and valuable report was made to the 
municipal council by Dr. Gailleton, the conclusions of which were 
adopted and recommended to the Minister of the Interior. After 
urging that there should be no chairs of the accessory or natural 
sciences in the medical faculty, and that chemistry, physics, and 
natural history should belong to the faculty of sciences, he says :— 


“We would suppress, also, the chairs in which the professors 
declaim with more or less eloquence on the principles of medicine 
and surgery. On these subjects a good book is of more use to the 
subject than a lecture. This teaching is better effected by confer- 
ences, and should be reserved for the assistants or free professors. 
The clinics should be increased, and should include diseases of the 
eye, of the skin, syphilis, mental diseases, diseases of children, dis- 
eases of the larynx, diseases of the ear, and of the urinary organs.” 
(Lyon Médical, Nov. 1876, p. 333.) 


It was also recommended that any doctor should be allowed to 
open a course or to teach on any medical subject, and the student 
should have the right to choose his professor. The uniformity of 
salary for the professor is objected to. This salary has been fixed 
by the ministry for all the professors at 6800 francs per year. 


“We consider this uniformity of salary as absolutely incompatible 
with the prosperity of a provincial medical school. The professors 
must be divided into two classes: the first, devoted to pure science 
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and to laboratory researches, should not be diverted from their work 
by other occupations; the second, by the nature of their teaching, 
receive money from practice. The professors of anatomy, of physi- 
ology, of pathological anatomy, and of experimental and compara- 
tive medicine ought to live in their laboratories, in constant contact 
with their pupils. The actual direction of the work of the pupils 
will take all their time.” 


It is proposed, therefore, that these professors shall have 5000 
francs extra per year. It is also strongly insisted on that in each 
laboratory there must be an assistant, competent and well paid, and 
that these are as important as the professors.’ 

The result of the consultations is shown by the decrees of April 
22d and 24th, 1877.? 

The composition of the combined faculty of medicine and phar- 
macy of Lyons is as follows :— 

Ist. (25 chairs): Anatomy, 1; Physiology, 1; General Anatomy 
and Histology, 1; Pathological Anatomy, 1; Comparative and Ex- 
perimental Medicine, 1; Medical and Pharmaceutical Chemistry, 1 ; 
Medical Physics, 1; Natural History, 1; Pharmacy, 1; Internal 
Pathology (Medical), 1; External Pathology (Surgical), 1; Gen- 
eral Pathology and Therapeutics, 1; Hygiene, 1; Therapeutics, 1; 
Materia Medica, 1; Jurisprudence and Toxicology, 1; Operative 
Surgery, 1; Clinical Medicine, 1; Clinical Surgery, 1; Clinical Ob- 
stetrics, 1; Clinical Ophthalmology, 1; Skin Diseases and Syphilis, 
1; Mental Diseases, 1. 

2d. Two supplementary clinical courses: Diseases of Women, 1; 
Diseases of Children, 1. 

The number of assistant professors (agrégés) is to be 22. Three 
of these are assigned to clinical medicine, one to jurisprudence, one 
to therapeutics, two to mental disease, six to clinical surgery and 
obstetrics, one to anatomy, one to pharmacy, etc. 

One-half, designated by lot, serve for three years, the other half 
for six years. The appointments are to be by concours. 

The medical faculty of Paris consists of 29 professors, and about 
30 agrégés, or assistant professors. As fixed by decree of Jan. 14th, 


* See Lyon Médical, 19 Nov. 1876, xxxiii., p. 440. 
* Union Méd., April 28, 1877, p. 705. 











314 ALAN M. CHESNEY 


1876, the salary of a professor is fixed at 13,000 francs, and that of 
the agrégé at 4000 francs. The number of students is about 6000, 
and the annual number of graduates about 500. The Paris school 
has, therefore, a larger number of medical students than all the 
German universities together, but its students are nearly all French, 
while to the Austrian and German schools they come from all parts 
of the world. 

The systems of medical education and of medical polity in all the 
countries of Europe, with one exception, correspond to either that 
of France or that of Germany. The exception is Great Britain, and 
the peculiarity here is that there are no State medical schools. The 
schools are private corporations, and the examining and degree- 
granting powers are also private, though distinct corporations. 

All that the government undertakes is to publish an authentic list 
of qualified practitioners, and to define the minimum of qualification 
which shall entitle a physician to be recorded on this list. 

This is done through the agency of a body known as the General 
Medical Council, which may be considered as a sort of medical 
representative body of the larger medical corporations. The reports 
of the last meeting of this council, published in the Lancet, Medical 
Times and Gazette, and British Medical Journal for May and June, 
1877, will be found to give a very good idea of the existing condi- 
tion of medical education in Great Britain; and, as far as the for- 
mation of practitioners is concerned, the results may be said to be 
fairly satisfactory. The principal complaint made is that of defec- 
tive preliminary education in the candidates, and that the time for 
medical studies (four years) is too short. The professors’ fees are 
derived entirely from the students. 

We can now, perhaps, appreciate the difference between the 
French, German, and English systems of medical polity and of 
medical education, which are in many respects well marked. In 
France, the State undertakes to play the principal part; the schools 
are State schools, physicians are State officials. Substantially, thus 
far, the effect of the State control has been to centralize instruction 
in the Paris school. The recent law with regard to the formation of 
free faculties has as yet had little effect; and in fact there is little 
freedom possible so long as the State on the one hand fixes the 
courses of instruction and the requirements for graduation, and on 
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the other hand bestows such pecuniary aid on its own favoured 
institutions that it is almost impossible for any school not thus 
assisted to compete successfully with them. In Germany the con- 
nection between State and school is less direct, the attitude of the 
State being that of protection and encouragement rather than of 
immediate direction; nevertheless the schools are essentially State 
institutions, and cannot go far out of a certain course without being 
“protected and encouraged” back into it. The marked difference 
between France and Germany is the number of schools all nearly 
on an equality, and the healthy competition and friendly rivalry 
which are thus insured. The German universities are great corpo- 
rations, with special powers of jurisdiction over their inmates, and 
it is considered a special honor and privilege to come under this 
peculiar jurisdiction. The French school has no such privileges. 

In Great Britain the State has but little to do with the matter. 
The schools themselves, through their representatives in the council, 
regulate all matters of education, and there is practically no law 
against irregular practitioners or quacks. All that the State under- 
takes is to see that the schools, through their council, shall furnish 
to the public an authoritative list of qualified practitioners. 

In a few of the older universities certain professors are appointed 
by the Crown, but by far the greater number are selected by the 
schools themselves. The fees of the professors are not guaranteed 
or regulated by the State, and there is no retiring of professors on 
a pension. 

The condition of medical education in this country may be briefly 
summed up as follows :— 

There are now 65 medical schools in the United States, besides 
those devoted to homceopathy, eclectic and botanic systems, etc. 
During the winter of 1876-7, these 65 schools had 7141 students, 
of whom 2313 graduated as doctors of medicine in the spring of 
1877. There were employed in these schools 515 professors, and 
279 other teachers with various titles. 

In five of these schools there is a graded course of three years, 
and in two a preliminary examination is required, although of a 
low grade. Of the remaining schools about 15 are doing fairly good 
work, work as good as there is a demand for, and are prepared to 
improve as rapidly as public opinion and financial necessities will 
permit. 

6 
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The rest of the schools are doing poor work, and will probably 
continue to do it. Many of them owe their existence to the desire 
of two or three gentlemen to advertise themselves without coming 
under the ban of the Code of Ethics. What an individual may not 
do is yet permissible to a corporation. The profit from such schools 
does not come from the fees of the students, but from the adver- 
tisement, and from the consultation cases which the graduates bring 
to the professors. They can well afford, therefore, to accept low 
tuition fees, or even to teach without fees. It is useless to discuss 
methods of improvement for this class of schools; the only useful 
reform is one that will put an end to their existence. 

The amount of general education and time of study required by 
our medical schools are about the same as, or perhaps a little less 
than, those required for veterinary medicine abroad. 

It is assumed that students coming up for their first course have 
been reading with a private preceptor for about one year. 


“But those subjects which should be studied first are precisely 
those which require demonstration by means which are not at the 
command of private teachers, and especially of those in the rural 
districts. The result is that the medical student, instead of studying 
chiefly anatomy, chemistry, and physiology, does his reading on 
these subjects in a mechanical, listless way, and gives his real atten- 
tion to works on practical medicine and surgery, because he has 
some cases shown him almost every day.” 


This “ American system,” as it is called, although it is only en- 
titled to this name because it has been retained in America after 
the rest of the world had dropped it, is really one of the great 
causes of difficulty in the way of putting our systems of medical 
education on a satisfactory footing. The day of apprenticeships 
and private pupilage has passed for all students who know their own 
true interests, since the time which they thus spend is for the most 
part wasted, being taken from the time which should be given to 
laboratories, hospitals, and lectures. Many members of the medical 
profession, however, are, and will be, reluctant to give up this busi- 
ness of preceptorship. “It adds a little to their income, and more 
to their importance; it makes them professors in a small way, puts 
some patronage into their hands, gives them an office boy or two, 
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and need be no trouble unless they choose, and in most cases they 
do not choose.” 

All attempts to compare the practical skill of, or the results 
obtained by, the physicians of the United States with those of other 
countries are worse than useless, nor in fact is it probable that the 
methods of treatment differ much, for, thanks to medical jour- 
nalism, the art is now cosmopolitan, and a new remedy reported 
from England or Germany will very speedily be tried here. As far 
as surgery, and especially what may be called mechanical surgery, is 
concerned, the comparison is certainly favourable to this country. 
When, however, we come to compare our medical literature with 
that of other countries, the result is not gratifying to our national 
pride; and, after all, it is by this that we must be judged. A “ doc- 
tor’ should be a teacher as well as a practitioner, and his duties do 
not end with the cure or death of his patient. He ought, for the 
sake of the profession and the public, to set forth the how and the 
why of his results. 

Defective education shows its effects in omissions as well as com- 
missions, and in this respect we can only plead guilty. The various 
attempts which our physicians have made to produce a change for 
the better have not as yet produced any striking results, but the 
attention of the non-medical public, which is after all the party most 
immediately interested, and is probably the only source from which 
effectual reform can be expected, has been to some extent aroused, 
so that it is probable that in the course of time our legislators will 
provide some means by which the public can distinguish the properly 
trained physician. It is very evident that our young men must be 
much more studious and intelligent than those of France, Germany, 
Sweden, or Great Britain, or else that they must be less well in- 
formed on graduation, since but two years of study are required 
here for that purpose. It is also clear that the course of reform in 
our medical education has been something like that of reform in the 
civil service. Every one agrees that it is a most desirable thing, but 
the majority is opposed to any particular mode of effecting it. 

The causes of the dissatisfaction which exists are easily under- 
stood; they are even on the level of the understanding of the 
western Bunsby, who argued, loud and long, that the horse could 
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never trot a mile in two minutes, “ because the distance was too 
great for the time.” 

The defects in the American system of medical education are 
summed up by Dr. Pepper as follows :— 


“Ist, the absence of a preliminary examination; 2d, the very 
short term of studies required; 3d, the want of personal training in 
the practical branches; 4th, the absence of any grading of the cur- 
riculum; 5th, the examination of the candidates for the degree by 
those having a direct pecuniary interest in their success.” 


The evil result of these defects upon which he lays most stress is 
the over-production of medical men. He estimates that in the United 
States the proportion of physicians to population is 1 to 600, while 
in Austria it is 1 to 2500, in France 1 to 1814, in the German Em- 
pire 1 to 3000, in Great Britain 1 to 1672, and in Sweden 1 to 7500. 
These estimates are based on special official reports obtained through 
the State Department, and the summary of these reports, given in 
an appendix to the address, forms a very valuable contribution to 
the statistics of this subject. 

Intimately connected with the excessive production of improperly 
educated medical men is the prevalence of quackery and the sale of 
fraudulent diplomas, and also the abuse of medical charities by 
establishing free dispensaries to furnish clinical material for the 
medical schools. 

It will be found interesting to compare with Dr. Pepper’s address 
the Carmichael prize essay for 1873, by Dr. Ashe. The Carmichael 
prize essays are the result of a bequest of £3000 to the College of 
Surgeons of Ireland, the interest from which is to be awarded every 
four years to the best essay upon the state of the medical profession 
in Great Britain and Ireland, on the state of the hospitals and schools 
of medicine, and on the state and mode of examination or testing 
the qualifications of candidates of the different licensing colleges or 
corporations in medicine, surgery, and pharmacy. 

Dr. Ashe finds that in Ireland there are at least 24 per cent. more 
physicians than are needed, and that to this supernumerary 24 per 
cent., “ it is due that the public can treat us as they please, can pay 
us fees or not as they choose, can send for us any distance, or re- 
quire from us any length of attendance, and then pay us at their 
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own tariff.’’ The poor law medical officers attend districts varying 
from fifty to one hundred and fifty square miles in extent, at salaries 
varying from 7s. to 2s. 9d. per day, and “ so indiscriminate is the 
character of the poor law medical relief that practice is almost 
abolished, as every one can obtain a ticket if he only asks for it.” 

“Yet, when one of these appointments falls vacant, what hap- 
pens? A rush is made from all quarters, as if to a newly discovered 
Australian gold reef. In the hope of making something by the sale 
of medicines in an unoccupied district, men, mostly young men, flock 
in from towns like those we have spoken of above, where there are 
two or three doctors per 1000 inhabitants. Active canvassing goes 
on, for is not 4s. 6d. a day with a shop better than the shop without 
the 4s. 6d., even though severe labour has to be incurred, and the 
expense of a horse and man has to come out of the 4s. 6d.? Of 
course the committee conclude, that, as there are so many applicants, 
they have offered ample remuneration. If an increase of salary is 
afterwards asked for by the successful candidate, they oppose it, on 
the grounds that they can get plenty of eager applicants at the same 
salary, so the doctor can go if he is dissatisfied.” 

The remedy proposed by Dr. Ashe is to increase the severity of 
the preliminary examinations, so that about one-third of those now 
passing shall be excluded. He frankly avows that this limiting of 
numbers is trades-unionism, pure and simple, but contends that it is 
trades-unionism only in its legitimate feature, in order to place 
physicians before the public in the position of parties to a contract 
for their services, instead of suppliants for employment at any time. 

Let us turn now to the remedies proposed for the condition of 
things in the United States. As far as protection to the public from 
incompetent practitioners is concerned, the majority of the medical 
profession are probably of the opinion that the government should 
interfere in some way, but in what way is by no means generally 
agreed upon. It is clear that it is a matter that is under the juris- 
diction of the several States, and that Congress can do nothing 
directly. All that the General Government can do is to encourage a 
high standard of education in its medical officials, and to provide 
facilities for medical teachers and writers in the shape of a national 
medical library and museum. It would also be possible for it to 
publish an official medical register, in which the degrees obtained 
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by each physician should be noted; but this would be of little use, 
because the degrees under existing circumstances are of little value. 

Dr. Pepper thinks that each State should prescribe the number of 
years to be devoted to medical studies before graduation, and should 
create a State board of examiners, who alone should have the right 
to confer licenses to practise within the limits of the State. This 
would probably be an effectual remedy, provided that public senti- 
ment would permit the infliction of penalties upon those who prac- 
tised in violation of the law. Such a public sentiment does not exist 
at the present time, and we do not believe that it will exist for a 
long time to come. Compulsory and official registration of practi- 
tioners seems much more practicable, and we should be glad to see 
this experiment fairly tried. As a commencement, and for the pur- 
pose of obtaining information, we should be glad if the next census 
could register them all, good and bad, somewhat after the plan 
proposed by De Morgan. 


“ Let the Register give the name, address, and asserted qualifica- 
tion of each... . . Let it be competent to any man to describe 
himself as qualified by study without a diploma, . . . . or even by 
intuition or divine inspiration if he please. Let all qualification which 
of its own nature admits of proof be proved, as by the diploma or 
certificate, etc., leaving things which cannot be proved, as asserted 
private study, intuition, inspiration, etc., to work their own way. 

“Let it be highly penal to assert to the patient any qualification 
which is not in the Register.’”” (De Morgan, A. A., Budget of Para- 
doxes, London, 1872, 8vo., p. 160.) 


In addition to this, De Morgan proposed to make it a penal 
offence to practise if unregistered. 

His suggestion was given half in jest and half in earnest, and it 
is plain that the value of an annual official Register of Physicians, 
such as is now issued in Great Britain, would be destroyed to a great 
extent were every claimant included; but for statistical purposes, 
and to give some positive data for legislative action, it seems worthy 
of consideration. 

In view of the defects complained of, how does it happen that 
the great majority of our practitioners are fairly skilled in their art, 
and that the results of their treatment will compare favourably with 
those of foreign physicians? We suppose it is because the majority 
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of them gain the most valuable part of their skill at the expense of 
their first patients. How else can they get it, at least as regards 
internal therapeutics? As far as mechanical surgery and those spe- 
cialties which depend mainly on mechanical appliances are concerned, 
it is easy to see why preliminary education and general culture are 
of minor importance. It should also be remembered that a very 
considerable proportion of the medical profession in this country 
have not limited the time of their studies to the usual two years’ 
curriculum. Many of them have studied three years, a goodly num- 
ber have added a fourth year in hospital service, and over one per 
cent. have studied in foreign schools. If a man wants a really skil- 
ful practitioner there are few localities in the United States where 
he cannot be found or brought without much trouble. Let it not be 
supposed that we consider the condition of things satisfactory. Far 
from it, but we are just now considering the question of the supply 
of practitioners for the people, and it seems to be not so bad after 
all, being nearly as good as there is a demand for, which, according 
to political economists, is the main point, and it is from this point 
of view that the public and its representatives, the legislators, must 
view it. 

From the point of view of the well-educated physician the case is 
different. Small wonder that he should feel discontented when he 
sees the sort of men with whom he is classed by the public. His only 
hope for improvement, however, must be in the education of this 
public. As far as the better class of schools are concerned, it is diffi- 
cult for them to effect improvement, but it is by no means impos- 
sible. The experience of Harvard and of the University of Penn- 
sylvania shows that extending the course of study to three years 
will be a financial success. Far more important, however, than 
lengthening the curriculum, is the establishing a satisfactory pre- 
liminary examination. It is at the very beginning that incompetent 
men should be rejected, and this for their own sake. 

No such examination has yet been tried in this country, nor can 
it probably be maintained by an institution which is not so endowed 
as to be comparatively independent of the students’ fees. These fees 
in fact are but a small proportion of the cost of properly educating 
a medical man, which is about two thousand dollars. Billroth esti- 
mates the cost to a university of a course of five years, such as he 
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recommends, as being about $2500 for each student, and his chapter 
on this subject will be found especially interesting. 

Thus far we have been considering the subject of medical educa- 
tion from the point of view from which the majority of authors and 
essayists view it, namely, as designed to produce medical practi- 
tioners,—as fitting men for the art or handicraft of medicine. This 
is the article for which the demand is evident, and the supply corre- 
sponds. We have plenty of officiers de santé in this country, too 
many, in fact; but it is not so clear that we have too many doctors, 
using that title in its proper sense. 

What is the prospect in this country for the production of men 
qualified to teach medicine and the cognate sciences, and to carry on 
original research? We think it probable that this also we may hope 
to see accomplished. A new university is just now taking shape in 
Baltimore which has, to a great extent, the means to undertake this 
special work, and the authorities of which are now considering this 
problem of medical education with reference to the mode in which 
they should organize their medical department. Let us hope that 
their decision will be a wise one, and that a sufficient number of 
young men may be found in this country to appreciate the oppor- 
tunity which will thus be afforded them. 

At the present time the duty of those physicians who wish to see 
our present system of medical education improved is plain. They 
should exert their influence in favour of those schools which have 
adopted the three years’ course, which have good laboratory and 
clinical facilities, and which exact the greatest amount of preliminary 
education in their students. They should advise their young friends 
and pupils to go to these schools, and to avoid others, and show them 
that it is to their own interest to do this. 

As to legislative restrictions on the practice of medicine, we doubt 
the policy of urging them by members of the profession. Any law 
which accepts a diploma as evidence of competency is especially 
objectionable, for it offers a premium to schools of a low grade. 
This objection applies also to registration laws, but in a less degree. 
The special value of registration is that it will furnish some positive 
data, and thus enable those who are really and practically interested 
in the subject to see precisely what is the extent of the evil which 


they propose to combat. 
J. S. B. 
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BOT Z. 


During the Autumn of 1877, a course of twenty lectures was delivered on 
the History of Medicine, Medical Legislation and Medical Education, by Dr. 
J. S. Brtirnes, U.S. A., of Washington, before the Johns Hopkins Univer- 
sity. In the hope that the suggestions thus presented would be of permanent 
value to those who are engaged in the formation of plans for the medical 
courses in the Johns Hopkins University, and also to others, elsewhere, who 
are interested in the advancement of medical science and education, the 
Trustees have requested the leave of Dr. BILLINGs to publish the following 


pages. 
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SUGGESTIONS ON MEDICAL EDUCATION 
FROM A COURSE OF LECTURES BY 
Dr. Joun S. Brrxincs, U.S. A. 


In view of the present condition of Medical Education in this 
country, how should the Johns Hopkins University organize its 
Medical Department ? 

The course to be taken must be not only theoretically desirable, 
but practically possible, and in selecting it, the true interests of 
Medicine and of the Public are to be consulted, since they are the 
true interests of the University, putting aside pecuniary considera- 
tions. Another general principle which should be kept in view is, 
that in giving, an effort should be made to give not only that which 
is useful, but that which is least likely to be furnished from other 
quarters. Coals should not be carried to Newcastle as a gift any 
more than as a commercial speculation. In this eminently practical 
and money-making country, we should expect to find the schools 
organized with reference to the immediate pecuniary interests of 
pupils and teachers, and it has been shown that they are so organ- 
ized. The demand made on this Institution is for something else; 
not a single person has advised the establishment of a school on the 
same plan as those already in existence. This is not saying, how- 
ever, that the same purpose is not recommended, and in fact, nearly 
all the writers and speakers on Medical Reform, and those with 
whose advice I have been favored—ask that it shall make practi- 
tioners, better trained and more skilful than those of other schools, 
but still practitioners. 

This is the object of the new course at Harvard, and at the Uni- 
versities of Michigan and Pennsylvania, whose success in attaining 
it is not doubtful, and their example is certain to be followed by the 
other large Metropolitan schools as fast as they can obtain moderate 
endowments, for the very simple reason that it will pay. This is 
also the object of the French and English Schools, and I have given 
an account of the various methods proposed by them to supply the 
special needs of a young man who proposes to become a skilled 
practitioner. 
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Given a student with a fair preliminary education such as is re- 
quired in all Continental Schools, what is his great and urgent need? 
From all sides comes the answer “ Clinical Instruction,” the study 
of disease on the living subject. The sooner he can begin to profit- 
ably receive instruction by the bedside of the sick, or rather to 
instruct himself there, the better. Nothing can take the place of 
this; if it be not obtained before graduation, when errors can be 
prevented by the teacher, it must be obtained afterward at the 
expense of the first patients who present themselves. 

To fit a man to meet the emergencies of general practice, this 
clinical experience must be wide and various, he must see many 
cases, and as many different forms of disease and injury as possible. 
It may be ten years after he begins practice, before he will see a 
case of strangulated hernia, or puerperal convulsions, or of labor 
with deformed pelvis, but when he is called to such cases, often in 
the night, at a moment’s warning, nothing else can give him the 
skill and confidence, and power to help, which will be afforded by 
the memory of a similar case which he has seen properly treated. 

An absolute necessity then to make the school effective in training 
practitioners, is abundance of clinical material—large dispensaries 
and hospitals in which men, women, and children, affected with all 
sorts of diseases and injuries are brought together. 

So far as the Hospital is concerned, it must either have a large 
number of beds, or some means of moving patients rapidly through 
its wards, discharging them to institutions for chronic or conva- 
lescent cases, and filling their places with those of immediate in- 
terest. Even in the very large hospitals of Europe, it is sometimes 
difficult to provide that variety of cases requisite for teaching pur- 
poses, and where clinical teaching is almost the exclusive means of 
instruction, as for instance, at Vienna, the Professor has to establish 
very remote connections occasionally. 

There will be a Hospital connected with this University, a Hos- 
pital which, I hope, will in its arrangements for the good of its 
patients, and of the school, be as complete as it can be made, but 
this Hospital cannot furnish clinical facilities for a great number of 
students, because it will not be large enough, and for other reasons 
which need not be given here. 
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It is probable therefore, that clinical advantages cannot be offered 
for the instruction of a large number of students, superior to those 
which can be furnished elsewhere, and hence that if it is under- 
taken to produce practitioners of medicine only, it can only be done 
on a small scale, and this would not be doing much more than other 
institutions are doing; in fact it would be to enter into a sort of 
rivalry, friendly of course, but still a rivalry with other medical 
schools. 

The second existing demand is for the promotion of original 
research and discovery in Medicine, including the making known of 
these discoveries. 

In this field, we do not find any organized effort being made in 
this Country. In no University or College, Hospital or Asylum, do 
we find going on systematic and scientific investigations in Physi- 
ology, Pathology or Therapeutics, such as are being made in Ger- 
many—and, less generally and systematically, yet still to a great 
extent and with good results, in France and Great Britain. 

In the art or handicraft part of Surgery, we are doing very well; 
the mechanical ingenuity which leads to the contrivance of apparatus 
to supply the place of lost or defective parts of splints, artificial 
limbs, or teeth, or of tools to cut or dilate or break, needs no stimu- 
lation or encouragement. The reason is, of course, that these things, 
if successful, meet with immediate pecuniary reward; the good 
effected by them can be seen and appreciated by all. The case is 
different with researches in Vital Chemistry and Physics. To make 
these with prospect of good results requires much capital, capital in 
the shape of men selected for fitness for such work—in their train- 
ing, which requires much more time than teaching how to cut off 
a leg or to bandage a broken arm—and in the shape of leisure, 
to work without being distracted by the necessity of labor for 
subsistence. 

How much there is yet to be done in this field, can only be appre- 
ciated by the educated Physician, but we can all feel the force of 
the words of President Eliot; “‘ Who of us but has felt at some 
hour of his life, that he would give all he possessed, if only the 
range of medical knowledge could be even but a little enlarged, if 
only it were known how this fatal membrane could be dissolved 
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away, how this hemorrhage could be arrested, how this little clot in 
the brain could be absorbed.” The following is the opinion of 
Leckey: ‘‘ Of all the great branches of human knowledge, medicine 
is that in which the accomplished results are most obviously imper- 
fect and provisional, in which the field of unrealized possibilities is 
most extensive, and from which, if the human mind were directed 
to it, as it has been during the past century to industrial inventions, 
and especially to overcoming space, the most splendid results might 
be expected. Our most absolute ignorance of the cause of some of 
the most fatal diseases, and the empirical nature of nearly all our 
best medical treatment have been often recognized. * * * 

But in the eyes of both the philanthropist and the philosopher, the 
greatest of all results to be expected in this, or perhaps any other 
field are, I conceive, to be looked for in the study of the relations 
between our physical and our moral natures. He who raises moral 
pathology to a science, expanding, systematising, and applying many 
fragmentary observations that have been already made, will probably 
take a place among the master intellects of mankind.” * 

It is not a valid objection to undertaking such research, that results 
are doubtful, and that the best direction in which to work is not 
agreed upon. “Any road,” as Professor Teufelsdrockh remarks, 
“ will lead you to the end of the world.” It does not matter so much 
where you begin to investigate, as that you begin somewhere and 
keep on. 

The University must proceed on the supposition that its pupils 
are to be men of average ability, and not of extraordinary genius; 
men who will do work that is put before them, but who will follow 
the current which leads now here and now there, so that their work 
must be arranged and planned for them to a great extent; and it is 
also true that while it is generally admitted that the encouragement 
of original research is of great importance, the question of how to 
effect this, without running the risk of doing more harm than good, 
is an exceedingly difficult one. So impossible has it appeared to pri- 
vate or voluntary enterprise, that the aid of Government has been 
freely invoked to set it going and carry it on, and yet there are 


1 Leckey, History of European Morals, Vol. 1, p. 166. 
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serious obstacles in the way of any Government which undertakes 
it, and these obstacles, in this Country, are so great, that at present, 
I do not see how they are to be surmounted directly. Indirectly, 
through the work of hygienic authorities, and the researches which 
they may be able to have made—through the formation of Libraries 
and Museums, and by stimulating higher medical education by offer- 
ing good remuneration to medical men employed in government 
service, and by selecting the best men for such service as far as pos- 
sible, our State and General Governments can no doubt do much, 
but the fact remains that there are very few places open at present 
for the man who wishes to devote himself to scientific work in 
Medicine. Rarely will he have the means and time to prosecute his 
studies, and if he has both, he will still lack the assistance, com- 
panionship and sympathy of men engaged in like work, which fur- 
nish that encouragement and stimulus so necessary to all but the 
very greatest minds. 

Through a peculiar concatenation of circumstances, it is in the 
power of the Trustees of this University to do more for this object 
than can be effected by any Institution in this country, or perhaps in 
the world. They start untrammelled by the customs and traditions 
which must be kept up in European Universities, they are not sub- 
ject to the political necessities which would hamper the Municipal, 
State or General Government, they have the means to do what is 
wanted if the men can be obtained, and I believe they have the 
means to obtain the men. 

When I look at the possibilities contained in the future of this 
Medical Institution, and remember the thousand and one questions 
which it might solve, and how surely these solutions would lead to 
other questions, which as yet are not even asked, much less answered ; 
when I reflect upon how much in Medicine is as yet only conjecture 
and theory, with no firm basis of observation and experiment, and 
when in examining the medical literature of the day, I see how few 
thoroughly skilled Chemists and Physicists are really at work upon 
the problems presented by the living human body in health and in 
disease, and how slight are the probabilities that for many years to 
come any Institution in this country will systematically undertake 
work of this character,—lI find it difficult to reason coolly and dis- 
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passionately as to what is best to be done, and to turn back and look 
at the practical difficulties which are likely to arise—and which must, 
as far as possible, be foreseen and provided for. I have so often 
seen, as the result of too exclusive contemplation of his single sub- 
ject, a learned man, otherwise of excellent judgment, magnify its 
importance out of all reason, and set aside as of minor interest all 
that did not relate to it, have heard the students of the Classics, of 
Mathematics, of Philosophy and of the Natural Sciences, each advo- 
cating the claims of his own particular branch, to the comparative 
neglect, or even exclusion, of all the others, that I have been unwill- 
ing to accept my own first conclusions as to what should be the 
objects of this University, and have reviewed them, and discussed 
them with others as far as I could, trying to look at them with the 
eyes of a judge, rather than those of an advocate. The result is, that 
I must say that I believe that the Medical Department is the most 
important Department of the University. ° ° . > 

In expressing the opinion that a prime object of the Medical 
Department should be the promotion of original research, I do not 
by any means wish to give the idea that this research is to be made 
mainly in the school itself. The object is to produce men fitted to 
make research, and who will take the habit of, and taste for inquiry 
which they have acquired here—into, we will hope, wider and more 
extensive fields of usefulness. 

I presume no one doubts that such men are needed, certainly I do 
not know where many such are to be found; if I did, I should be 
able to make much more definite recommendations than I feel 
justified in making at present. 

While the prime object should be what I have suggested, there are 
other objects, hardly less important, which must also be kept in view, 
such as the training of teachers, and of men in certain specialties, 
including the education required for the medical services of the 
Government, which last is of the highest importance—and which I 
shall again refer to. 

In the April number of the Popular Science Monthly for 1877, is 
a short article on The Science vs. The Art of Chemistry, by Prof. 
Remsen, which is intended to show that “ the attitude of the world 
in general towards Chemistry is peculiar, and not what it ought to 
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be, and that this is due to ‘its close connection with matters of 
every-day experience, and of practical importance.’” This gives 
rise on the part of the public to a purely material estimate of its 
merits and possibilities, which, in its turn, leads the chemist to seek 
applause and profit, by applying himself to the Art rather than to 
the Science. 

In the same number of the same Journal, is an article by Prof. 
Clarke, of Cincinnati, on “‘ Laboratory Endowment,” which looks 
in the same direction, urging more attention to the scientific side 
of Chemistry. 

Now, precisely what these gentlemen wish to have done in Chem- 
istry is what I wish to have done in Medicine, and I have no doubt 
that our real motive is at bottom the same. It is not that we wish 
to depreciate the value of the practical side of Chemistry or Medi- 
cine, but that we want a little more place and consideration for the 
scientific side. 

We want it, because it is more attractive to us, and because, para- 
doxical as it may seem, we believe that the world will be greatly 
benefited by increase of knowledge, even when it has no practical 
application that we can see. 

There doubtless is a Science of Medicine, nebulous and imperfect 
as it certainly is, and this very obscurity and imperfection are two 
strong reasons why I urge its claims to attention. 

Just as to the geographer the most fascinating part of the map 
is that in which all lines disappear except those which in large type 
set forth “ Unexplored Regions ” so to the student who once fairly 
comprehends how vague and scattering our knowledge is as regards 
disease—no field seems more inviting for effort. 

That the chances seem rather against than in favor of success 
simply adds to the attraction. This probability of failure applies 
only to the individual worker, and to the scientific man there can be 
no total failure, for the very simple reason, that the work itself 
gives a certain and no inconsiderable amount of pleasure indepen- 
dent of the results. If you take pleasure in exercise, it does not 
matter so much that you did not find the thing you walked out to 
look for. 

I do not think that there is the slightest need for fear that we 
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shall not obtain valuable results ultimately from cultivation of the 
scientific side of Medicine,—but this culture should not be for the 
sake of the material results. As John Hunter once said in his rough 
style: ‘“‘ No man that wanted to be a great man, ever was a great 
man,” and it is often the case, that those who talk most about the 
exceeding value, and loveliness, and importance of science do not 
seem to think in a very scientific manner. Within the last ten years, 
I have had occasion to examine about two hundred essays and lec- 
tures written to prove that Medicine is a science,—and each of them 
has rather weakened than strengthened my faith in the truth of the 
proposition. There is a Science of Physiology, and a fair com- 
mencement of Scientific Pathology and Therapeutics, and combining 
these we get, not precisely a Science of Medicine, but the scientific 
side of Medicine; that which deals with causation or prediction as 
regards disease. 

Scientific Prediction that is accurate, must be able to state the 
effects on a given set of conditions, normal or abnormal, by the addi- 
tion of a new condition such as low temperature, or a given alkaloid 
or salt. And, as it is quite possible to study the phenomena of Life, 
both in Health and Disease, and also to study the effects produced 
in living bodies by chemical and physical agencies without reference 
to practice—it may perhaps be said, that this constitutes the Science 
of Medicine in opposition or contrast to the Art. Yet this science, 
if it be admitted to be such, is not to be studied apart from the art, 
and although we may not have the production of general practi- 
tioners as one exclusive or even main object, yet it must not be for- 
gotten that they must be produced, and of excellent quality, in fact 
that their production is the necessary preliminary step to provide the 
material from which we hope to develop the other desiderata. A 
knowledge of the phenomena of disease is as important to the Physi- 
ologist, as is an acquaintance with Physiology to the Pathologist. 

The course of instruction, therefore, must include all that is re- 
quired for the education of Physicians, and more, it is not a diminu- 
tion or substitution that I propose,—but additions, in order to give 
to the students an opportunity for selection, and to secure breadth 
as well as depth. 

I have no desire to seem to depreciate the importance of Medical 
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Practitioners, or of Institutions for instructing them. At some time 
in the life of almost every man, his comfort, if not his life, will 
depend on the skill and character of some physician, and if one will 
reflect on this fact a little, it cannot but seem strange that the public 
should not protect itself a little better than it does, against the grosser 
and more evident forms of imposture at least. 

Nor in saying that if the Medical Faculty of this University shall 
devote itself exclusively or mainly to forming a superior class of 
practitioners, it will not be doing the best work, do I wish to be 
understood as saying that such work is not good, or of great utility. 

But it will be as if the Professor of Chemistry should arrange all 
his teaching, with a view to making commercial analysts, or the 
Professor of Mathematics should try to concentrate attention upon 
those formulas for which some practical use can be seen. 

What is desired is that the Medical Faculty shall increase knowl- 
edge,—and shall fit its students to increase knowledge,—and that its 
attempts to do this shall not be restricted or limited by the fact that 
a part of its work is to teach the practical applications of this knowl- 
edge. Let this last be the secondary and not the primary object, and 
by so doing, we shall be free to do, and shall have the means to do, 
work which is not only highly desirable, but which cannot be done 
elsewhere. 

The Medical Schools in Boston, New York, Philadelphia, Balti- 
more and the West, are educating practitioners, and the supply is 
according to the demand. Improvements are already in progress, 
and will increase as the higher standard becomes remunerative. Now 
instead of entering upon any sort of rivalry with these schools, what 
I propose is, that the field shall be left perfectly clear to them, and 
that we undertake to do what they cannot do. Thus, this University 
can help them, and they can help the University, and without the 
slightest sacrifice of independence on either side, the Medical School 
(or schools if there must be more than one) of this City, and the 
Medical department of the University, can supplement each other’s 
work, and thus attract to Baltimore, and supply the various needs 
of, Medical Students of all classes. 

So far as the University is concerned, the more schools and 
teachers and educated men there are in Baltimore, the better—it 
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matters nothing whether the teachers are called Privat Docents— 
or Extra Mural Teachers, or Professors in the Medical Schools—the 
more they can and will do, the more can be left to them to do—and 
the University can devote its force to other work. 

Having thus indicated what I think should be the objects of the 
Medical Department of this University, or rather the most promi- 
nent and important of them, the next point to be considered is how 
best to promote them. First then as to the students. What sort of 
students do we want? 

Machiavelli, paraphrasing Hesiod, remarks that “In the capaci- 
ties of mankind there are three degrees : one man understands things 
by his own light, another understands things when they are explained 
to him, and a third neither can understand them of himself nor 
when they are explained to him by others.” (The Prince, chap. 
XXII.) Men of the last class are not wanted. Those of the first 
class are the men of genius who are few in number and can neither 
be created nor evolved. All that can be done for them is to provide 
opportunities which shall attract them, and to try to recognize them 
under the uncouth form in which, as in the case of Hunter, they 
may once in a century appear. The men mainly to be dealt with are 
of the second class. How are they to be selected? To what extent 
is it best, for the sake of the School and of the Public, to require 
that the young man shall have been educated before he is to be 
accepted as a regular Matriculant? It is agreed on all hands that 
our existing Medical Schools have no satisfactory standard, and 
that this University should set a good example in this respect. Atten- 
tion has been called to the standards established in Austria, France, 
Germany and Great Britain, and also to those which have been pro- 
posed by the American Medical Association and by some of our 
Medical Schools. These last are lower than the Continental stand- 
ards, but do not vary materially from the average requirements in 
Great Britain. They are all based upon the supposed requirements 
of Medical Practitioners, but I have proposed a somewhat different 
object, and therefore advise a different standard. If however I am 
wrong, and if making practitioners who can make their education 
pay, be the object, then I invite special attention to the remarks of 
Dr. Latham, for many years one of the best clinical teachers in 
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England, who was educated under the old system of apprenticeships, 
and was thoroughly convinced that the modern tendencies in educa- 
tion were erroneous and should be strenuously opposed. I know of 
no clearer or more forcible statement on the side of those who like 
to call themselves “ practical men,” than that made by Dr. Latham.* 

I admit that the course recommended will not be popular with 
medical students, but I consider, not what they actually demand, but 
what they would want if they understood the question. 

Very few of them can be expected to know what their true in- 
terests are, even if they propose to devote themselves exclusively to 
practice. 

The majority of them propose to become Physicians in order to 
procure money, and suppose that it is for their interest to set up in 
trade as soon as possible. Moreover that course which is cheapest 
holds out strong inducements to them. 

They cannot see that even from the commercial point of view 
only, as a matter of dollars and cents, it is better that they should 
obtain the best education possible. The public is not always saga- 
cious, but in the long run it does somehow contrive to find out who 
are the skilled Lawyers and Doctors. 

The badly and superficially educated Physician may for a time 
conceal his ignorance and unfitness if he will keep his mouth shut 
and refrain from putting pen to paper, but sooner or later the occa- 
sion will come when he must show what manner of a man he is, 
and when he comes into competition with a man who has been 
properly trained, he must almost invariably go to the wall. This 
can be appreciated, at least to some extent, by the Student who has 
had a proper preliminary education, and we do not often find such 
making the mistake of preferring cheapness and brevity in planning 
his course of Medical Study. 

I must also remark that, if my advice be followed, some time must 
elapse before the good results which I hope for will become apparent. 
There will be no large classes, and it will seem as if the few men 
who will take the Medical Diploma are hardly worth the cost. These 
men, however, to use Holmes’s metaphor, will be seed Capsules, and 


*See London Medical Gazette, vol. xiii, 1834, p. 344, and British Med. Jour., 
Feb., 1864, p. 142. 
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the results will appear wherever they go. I do not propose that the 
knowledge of Medicine which they are to acquire here shall be the 
end of their studies, but the beginning. It will be not merely a good, 
but the best possible foundation upon which to form Biologists, 
Naturalists, Psychologists, Sanitarians, Medical Jurists and Medical 
Officials of all kinds. 

I would advise that the Baccalaureate degree of the University 
be made an indispensable pre-requisite to its degree of Doctor of 
Medicine. The wisdom of this advice depends upon the nature of 
the Diploma of the Doctorate to be granted. 

If this can be agreed upon, it will simplify the problem very much, 
and enable us to answer with some precision the question what is to 
be the course of instruction for the student who has fairly matricu- 
lated in the Medical Department? Admitting for the moment that 
means are to be provided for instruction in every branch of medical 
science, and for as thorough instruction in each branch as any one 
may desire, and also admitting the greatest freedom of choice to the 
student as to what he will study, it is still impossible for the Uni- 
versity to shun the responsibility of fixing a minimum standard of 
qualification for its degrees: in other words, we must agree as to 
what is the least amount of knowledge which the authorities of this 
University, will accept as sufficient in a candidate in order that they 
may formally assert and certify that he is a Doctor of Medicine. In 
the first place what should be the nature of such a certificate ?—is it 
to be confined to facts, or is it intended to be construed in a 
Pickwickian sense? 

The granting such certificates, generally known as Diplomas, as 
connected with Academical Degrees, was in ancient times an impor- 
tant and highly valued privilege, and for a long time the degree of 
the Doctorate was conferred in accordance with its original meaning, 
that is, that the holder was qualified to instruct others, being equiva- 
lent to the title of Master, and it conferred the right to teach as well 
as to practice, and also exemption from taxation, and special privi- 
leges in trials, similar to those enjoyed by the clergy and nobility. 
In Medicine, as in the Arts, there were two degrees, and sometimes 
more, and in several European Countries to-day the licentiate is a 
different thing from the Doctorate. In the German empire this prin- 
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ciple is carried out in recent legislation, and while the State grants 
the title of practitioner, the Doctorate is the exclusive gift of the 
University. 

In this country the degree of Bachelor of Medicine has long since 
become obsolete, and licenses to practice are found in but few locali- 
ties—while the Degree of Doctor of Medicine has among us become 
to a great extent worthless. It is not singular in this respect, since 
the same influences have affected all our Academic honors, and an 
American degree of A. M., or B. D. or D. D., does not in public 
estimation rank on an equality with the same degrees from an 
English, French or German University. This is true taken as a 
whole, for there are great differences in the value of American 
Degrees, but the adulteration has been so general and great that all 
have lost prestige. 

It is no sufficient answer to this to say that our Universities afford 
as good facilities for the higher education as those abroad, or that 
many of our graduates are equal in culture to those of foreign 
schools ;—what we are speaking of is the Diploma and the public 
opinion of its value, just as if we were speaking of our legal tender 
notes and their value in international currency. Neither the bank 
notes nor the Diploma are of any value in themselves, but for what 
they signify. 

The depreciation in value of our Diplomas, owing to adulteration, 
has been going on so long and is so much a matter of custom and 
precedent, that the issuing of such documents is no longer con- 
sidered disreputable. The worthy Presidents and Faculties of the 
great majority of our Colleges and Medical and Divinity Schools 
would be greatly astonished and extremely indignant if they were 
told that they were engaged in swindling the public by passing off 
an article which is not what it pretends to be, nor what they certify 
that it is on their Diplomas, that they are engaged in counterfeiting 
and adulterating that which is, or should be, more precious to the 
public than its currency, that they are obtaining money under false 
pretences, and that their Diplomas instead of being merely laughed 
at, as they now are, should subject those who issue them to punish- 
ment severe enough to put an end to the production of such false 
certificates. 
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They would say—‘ we give such education as is required here, 
there is no demand in this country for such courses of study as are 
enforced abroad; everybody knows that our Diploma is only a cer- 
tificate that the holder has had certain opportunities for study, and 
for that matter there never was, in any age or place, an institution 
of learning, the Diplomas of which could be accepted as meaning 
exactly what they expressed. The word Doctor has lost its original 
meaning and it is impossible to restore it, we can only use it in the 
sense in which it will be understood by the public.” 

There is even now however a great difference in the signification 
of Diplomas from different Universities, and we must ask—what 
do we propose that our Diploma of Doctor of Medicine shall really 
mean, and if this can be settled and agreed on, may it not also be 
possible to say in the Diploma what we really do mean. 

In Degrees there is usually little or no gradation; all the holders 
are alike Doctors; equally learned and trustworthy ; hence they must 
be based on a minimum standard, and it must be decided as to what 
is the least amount of knowledge and mental power that will be 
accepted as qualifying the candidate. If, to use the simile of another 
speaker, ‘“‘ the Diploma is to be worth its face in the currency of the 
world,” this minimum standard must be equal to the highest, we 
must level up and not down. The possibility of variation in the 
Diploma is worth considering. I do not see any reason for refrain- 
ing from giving a man a certificate that he is really skilled, it may 
be eminently and specially skilled, in Physiology or Pathology, while 
he only comes up to the average in, for instance, practical Thera- 
peutics. Of course only the broadest and most clearly marked charac- 
teristics could be thus indicated, but when it can be done it seems to 
me that the Diploma should be made more than a mere uniform, 
vague statement of general qualification. 

I am of the opinion that the Diploma of Doctor of Medicine from 
this University should be restored to its old meaning,—that the 
holder is qualified to teach as well as to practice. I do not mean that 
full blown Professors are to be produced, but that the graduates 
shall be men who can when occasion demands tell what they know, 
and why or how they know it. 

Having thus defined what the Diploma should be, we can perhaps 
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consider the question of preliminary education in a light somewhat 
different from that in which the average Medical Student would be 
disposed to view it. 

It is generally agreed that an important part of the work of pre- 
liminary education is to make the student acquainted with the uses 
and powers of his own mind, to train not only his hand, eye and 
ear but his brain, and it is probable that when the science of educa- 
tion or mental culture becomes a true science it will be founded upon 
a knowledge of the structure and functions of the nervous system. 

For this purpose great aid can be obtained from the study of 
Botany, Natural History, and the Physical Sciences. If you wish 
to form an idea of the difference between ordinary and trained 
observation, take some plant, and having written out the best descrip- 
tion of it that you can, compare your work with that given by a 
Botanist. You will probably be surprised at the number of points 
which you have failed to observe, and will begin to understand the 
difficulty which the Botanist would probably have in recognizing the 
plant from your description. 

Another important means of culture of the faculty of observation, 
is by the study of drawing, and especially of foreground and figure 
drawing. 

In the study of the human body in health and disease, it is neces- 
sary to be as minute as the botanist, and to have as clear and quick 
perceptions of small variations of form and color as the artist, and 
this not by a special effort of memory and will, but unconsciously 
and as a matter of habit. 

The faculty of observation varies greatly in different persons ; the 
great majority can see only what they are familiar with, and are 
looking for or expecting to see, but it is a faculty which can be 
greatly improved by cultivation—and in modern systems of education 
more and more attention is being given to this. 

To no one is it more important or essential than to the Physician, 
and it should be systematically trained and exercised in his education. 

Valuable however as are the faculties of memory and observation, 
they are only so as furnishing the materials for analysis, deduction 
and judgment. The mere collection of any number of raw-recruits 
will not make an army; in fact beyond a certain limit the greater the 
collection the more unwieldy and helpless and useless it is. 
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Now as Mill remarks, “ The methods of getting at truth, and the 
tests of truth, are in all cases much the same. We can best learn how 
to ascertain truths by being shown the way in which it has already 
been successfully done. The processes by which truth is attained, 
have been carried to their greatest known perfection in the Physical 
Sciences. * * * The models of the art of estimating evidence are 
furnished by science; the rules are suggested by science; and the 
study of science is the most fundamental portion of the practice.” 

Hence comes the immense importance of making the study of 
Mathematics, of the Physical Sciences, and of Logic, preliminary 
to that of Medicine. It is not only that the facts which will be thus 
learned are of importance to the Physician, but that he will by such 
studies be taught how to think, an ability which is much rarer than 
is commonly supposed. 

The history of medicine is full of instances in which learned and 
conscientious men have shown themselves utterly unable to appre- 
ciate the value of evidence; they could not see or understand things 
which to us appear almost self-evident. 

I have said that graduates should be competent to tell what they 
know, and give reasons for their opinions. 

The ability to do this, as well as to think accurately, and especially 
to reason inductively from particulars to general propositions de- 
pends very much on a knowledge of the right use of words. All 
have heard the saying of Hobbes, that “‘ words are the counters of 
wise men but the money of fools.’’ Mill remarks on this that the 
counter is much more likely to be taken for what it is by those who 
are in the habit of using many different kinds of counters, and that 
herein is the secret of the value of the study of languages, since it 
not only enlarges our vocabulary, but compels us to pay special 
attention to the meaning of words. 

One of the main objects which I have proposed that medical stu- 
dents shall be trained to accomplish is the discovery of new truths, 
which implies that these truths are to be published;—to be made 
known for the benefit of all the world. That they may meet with 
appreciation and acceptance when published, it is a matter of much 
importance that they should be properly presented, and as the study 
of science teaches how to think, the study of languages teaches how 
to express the thought. 
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I conclude then that no man is entitled to the degree of Doctor of 
Medicine who has not studied Latin and cannot read French and 
German with comparative ease. 

In like manner it would be easy to show that Logic and all the 
other branches mentioned as required by the University for its 
Baccalaureate degree, are necessary acquirements for the man who 
is to be qualified to teach as well as practice. The study of medicine 
in our Medical Schools, even in the best of them, does not include 
these studies—nor does it supersede them, and I am unable to see 
any good reason why the presentation of a Diploma of M. D. from 
another school should be considered as at all equivalent to the 
Baccalaureate degree of this University. It is possible to present 
facilities for a post-graduate course where the student whose desire 
is to increase his information can select those branches of which he 
may stand in special need, but if his object is to obtain the Doctor’s 
degree without limitations, let him come in through but one door— 
that of the Baccalaureate degree. If he cannot or will not do this, 
give him a certificate as to what he has studied and what examina- 
tions he has passed, a certificate that he is qualified as a practitioner 
if such be the case, but reserve the Doctor’s diploma for those who 
have shown themselves fully entitled to it. 

Great care however would be necessary in arranging the details 
of such certificates, for students, like electricity, will take the shortest 
path. 

It is to be remembered that although this standard is proposed for 
matriculants, those who wish to attend special courses of lectures or 
demonstrations need not matriculate for that purpose, and as the 
curriculum of study can only be arranged so as to provide for the 
average amount of intelligence and application, it will be perfectly 
possible for the man of unusual talent and power to defer his ma- 
triculation as a medical student for one or even two years—until he 
obtains his degree in Arts, and to do this without loss of time so 
far as obtaining his Diploma of M. D. is concerned. I use here the 
ordinary phraseology, which implies that graduation or the getting 
a Diploma is to be the object of the student. 

It follows that a student from another School, should be allowed 
to matriculate at an advanced part of the course if he shows himself 
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fitted to do so, but that this matriculation always is on the condition 
that his preliminary education is tested and found up to the standard, 
as well as his medical knowledge, and to this rule I would allow no 
exception. At the Harvard School a man who comes with the 
Diploma of M. D. is exempt from the preliminary examination, but 
I think such exemption not wise nor to be recommended in this case. 

It may be said that unless this exemption be allowed, we cannot 
furnish such a Post-Graduate Course as it is desired that this Med- 
ical Faculty shall provide. The difficulty, however, is not in regard 
to the course, but the Diploma, and this question of the Diploma, I 
have already sufficiently discussed. 

Supposing that the Students have been thus selected, what course 
and sequence of medical study should be advised or prescribed? In 
answering this we have to steer between the Scylla of too great 
rigidity and the Charybdis of indefiniteness. The fixing of a definite 
curriculum has very great advantages. The Student is usually incom- 
petent to choose wisely, he cannot be expected to know his true in- 
terests, and as a matter of fact he does not know them. The average 
Medical Student does not like to think for himself, or to attempt to 
definitely state his own opinions, preferring very much to fall back 
on and quote those of his preceptor or his text-books, and if left to 
select his own course of study he will almost certainly not do it from 
an independent standpoint, but in accordance with the advice of 
others. 

Again, there is an advantage in having a certain order and succes- 
sion of studies. At certain periods of life certain studies are best 
mastered, as expressed by Temple, Sermons, Sec. II, Sermons, XL, 
p. 308, 1871: “ There is but a certain time allotted for each thing to 
be done that we have to do, whether it belongs to this world or the 
other, and if we pass the allotted time it is too late for that work to 
be done. If you are idle at school, it may for a short time make 
little difference, perhaps no perceptible difference at all. But after a 
time it becomes too late to recover what you have not chosen to take 
when it was within your reach. There are things which can be learnt 
when you are not twelve which can never be learnt so well after- 
wards; there are still more which must be learnt before you are 
seventeen or eighteen, or you can never really learn them at all.” 
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It is proposed that the Medical Students of this Institution shall 
be better educated than the average, and therefore rather more com- 
petent to select for themselves, while it is in accord with the enlarged 
freedom of University Life that they be allowed to make such selec- 
tion. It will be found necessary, however, to provide a scheme of 
Study, even if its adoption is to be only a matter of advice and not 
of command. * * * * * * * * * 

What is the course of instruction to include? There are those who 
favor limiting the number of subjects to which the Student’s atten- 
tion is to be directed, in order to secure a thorough comprehension 
of those which he does undertake, and this is urged on the ground 
that within the last fifty years the Science and Art of Medicine have 
undergone such great development, and that there is so much more 
to be learned now than there was when the present systems of in- 
struction were established, that it is impossible for the Student to 
survey the whole ground, and acquire more than a superficial knowl- 
edge of any part. But is it true that the Study of Medicine has 
become more difficult because our knowledge has increased? Has 
the study of Physics become more difficult since the discovery of the 
laws of gravitation or of the correlation of Forces? Every new 
discovery in science which leads to the formulation of a general 
statement or law expressing the result of combination and compari- 
son of many facts previously scattered and isolated does away with 
the necessity of remembering most of these facts, and of learning a 
number of unverified and conflicting hypothesis. 

It is true, however, that the student who wishes to qualify him- 
self to be a general practitioner cannot pursue with thoroughness 
many branches of study, and must select those to which he will give 
special attention, and those of which he will learn only the outlines 
and general principles. This applies to a still greater extent to the 
man who desires to carry on a particular form of research, but as 
the selections made will not be uniform, but will vary with the tastes 
and wants of each individual, it follows that facilities must be pro- 
vided for instruction in all branches, and for special and detailed 
instruction in some departments. 

Admitting, then, that all the usual branches of Medical Education 
are to be provided for, in what order should they be distributed? 
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And, first, should the student be required to undergo a certain 
amount of instruction and training before admission to the actual 
study of disease in the living subject—that is to clinical instruction? 
I have already called your attention to the remarks of Dr. Latham 
on this question, as summarizing clearly and forcibly the views of 
those who think that clinical instruction should begin at the very 
outset of the student’s career. In certain rare cases this is perhaps 
best; there are men who will be led to investigate and to work in 
this manner, who would do very little with the theoretical branches, 
but for the majority of students I believe that the views of Dr. 
Latham are incorrect. 

Some men may be taught to swim by dropping them at once into 
deep water, but many will be drowned in the process. 

The demand for clinical teaching is a reaction against excessive 
or exclusive use of Lectures as a means of giving instruction, and 
a reaction which is natural and justifiable. 

But while Demonstrations, Recitations and Laboratory work 
should be largely employed, Lectures are not to be given up entirely, 
since they are of great value to the student as saving him a vast 
amount of laborious research and reading, and are of great use to 
the Lecturers themselves, as a test of their comprehension of a sub- 
ject, and of their progress in it, for one can never be sure that he 
thoroughly understands a thing until he has tried to teach it. 

In this mixed system the objections to a separation, at least in 
part, of the clinical or so-called practical teaching do not apply, and 
this separation has so many advantages, and in the present case is 
so essential, that I think it must be accepted. The time which may 
be profitably devoted to the study of Anatomy, Physiology, the appli- 
cations of Chemistry to Medicine, Materia Medica, and the general 
principles of Pathology and Therapeutics is usually considered to be 
about two years, and the arrangements for teaching these branches 
should be made with reference to that time. With regard to the 
details of methods of teaching and demonstration to be used in these 
several branches, it would be of course useless and improper to speak 
here, but I wish to call special attention to what I consider a very 
important means of promoting the study of Pathology and Patho- 
logical Anatomy, which can be introduced with great advantage in 
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the second year of the student’s course, and that is the establishing 
a course of study of comparative medicine, with clinical faciliti-- 
such as could be afforded by a small establishment for the cure ot 
diseased animals. 

Such a course would serve a double purpose. Considered with 
reference to the welfare of our domestic animals, and to the pecu- 
niary interest which these involve, the study of veterinary medicine 
must be admitted to be of great importance, while in this country it 
is certainly very insufficiently attended to. 

The loss of domestic animals in the United States from disease 
and injuries is estimated as amounting to about $100,000,000.00 
annually, and it is probable that one-fifth of this might be saved by 
proper precautions and treatment. I do not at the present time know 
of any career which holds out greater promise of usefulness, repu- 
tation and wealth than that of Veterinary Medicine in this country 
as it might be made if taken up by a few thoroughly well educated 
gentlemen, starting from the basis of such an education as the 
holder of the Diploma of Doctor of Medicine from this University 
should have. 

I do not think that Veterinary Medicine studied by itself, as is 
the custom even in the best foreign schools, can ever give satisfac- 
tory results, any more than will the study of Obstetrics or any other 
specialty alone. 

I do not know of any institution in this country to which I can 
point as an example of what I would recommend, and upon the prin- 
ciple of trying to do what others cannot or will not do for education, 
this is an additional reason for attempting it here. 

The relations which exist between the diseases of men and of the 
lower animals present a series of problems which as yet have hardly 
been posited—much less answered, and the investigation of which 
can be profitably undertaken only by those who are acquainted with 
both comparative and human medicine. As I have before said, one 
of the things which medicine now needs most is the study of patho- 
logical processes, instead of pathological results, and it is to insti- 
tutions properly fitted for the study of diseases, natural or artificial, 
in animals that we must look for help in this direction. 

It is also in this field that we may hope to discover something with 
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regard to the application of the laws of evolution to Pathology, an 
application which must certainly exist if the theories of Darwin and 
Spencer be correct. 

It is not, however, so much with a view to the importance of the 
promotion of the study of Veterinary Medicine for its own sake, 
important as this is, that I propose its introduction into the medical 
course, as for the sake of the great amount of instruction which by 
its means can be imparted to the student before he is brought face 
to face with disease in the human subject. Even from the lowest 
point of view, that of its furnishing material for the study of the 
chemistry of animal fluids, healthy and diseased, and of the results 
of disease in the various tissues and organs, it is well worth pro- 
viding, and when we look to the higher object of this University, 
the promotion of research, it is evident that the facilities which an 
institution devoted to the diseases of animals would give will be of 
so high a degree of importance that it may be said to be absolutely 
necessary that they shall, in some way, be provided. 

When the student has progressed so far that he can prove him- 
self fitted to begin his clinical studies he should enter on the second 
part of his course, and commence the study of disease on the living 
subject in the Dispensary and Hospital. With the training which he 
has received he will find this part of his course exceedingly interesting 
and comparatively easy. 

The proper organization of the clinics for the Medical Faculty 
will probably be found to be practically one of the most difficult 
points to settle at first. 

In this connection a scheme proposed by Prof. Ziemssen for the 
organization of the clinics at the University of Erlangen, will be 
found interesting. The number of medical students did not exceed 
ene hundred, and of these the number for whom clinical instruction 
was to be provided was about 50. 

For the medical clinics for this number Prof. Ziemssen thought 
that there shculd be a professor of the propadeutic clinic and clinics 
combined, with two assistant professors, one for diseases of the 
chest, the other for Laryngosscopy, Medical Electricity, &c. Besides 
these, three junior physicians resident in the Hospital, being recent 
graduates, were to conduct the pupils, divided into small parties, 
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through the Hospital, and instruct them in the examination of the 
cases. Besides these there would be the surgical clinic, with its spe- 
cial branches of diseases of the eye, skin, etc. ; the obstetrical clinic, 
that for disease of children, and for mental and nervous diseases, 
so that for the clinical instruction of fifty students, there would be 
required four or five professors, and from five to ten assistants, 
besides resident medical officers. 

In Germany and France we have seen that the clinical teachers 
belong to the Faculty, and the Hospitals are more or less under their 
control, at least so far as the clinical wards are concerned. In Eng- 
land the clinical teachers belong to the Hospital, and the school takes 
a secondary place as an appendage to, and protégé of the Hospital. 
In American Schools there is much variety—some have their own 
Hospitals and Clinics—as the Philadelphia Schools, others depend 
upon City Hospitals, which may even be shared between two or 
three schools, but the general rule is that the Clinical teachers are 
dependent on the Faculties. 

In the case before us the circumstances are somewhat peculiar. 
The Hospital is a totally distinct trust from the University, having 
its own funds and officials, yet it is to form a part of the Medical 
School. 

The question of funds would probably decide the question as to 
whether the clinical teachers should be more immediately dependent 
on the Hospital or the University, but of course they should be per- 
fectly acceptable to both, and the responsibility must be to a certain 
extent divided. It is the University which is to grant the Diplomas, 
which is to certify as to the quality of the results, and which is to be 
responsible for the character of the clinical teaching after it has once 
put its seal of approval on them. The clinical teachers must there- 
fore be such men as it approves, and in whose judgment it can trust. 
How far it may have to trust will depend upon the organization of 
the Board of Examiners. 

Even those Professors in the Medical Faculty whose duties are 
not purely clinical, must have more or less to do with the Hospital 
and Hospital Staff. The teacher of Pathological Anatomy or of 
Pathological Chemistry, must keep in view therapeutics and diag- 
nosis as well as his own special branch, and must be familiar with 


8 














348 ALAN M. CHESNEY 


the latest advances in these subjects or the value and interest of his 
work will soon begin to diminish. In so far as the teachers are 
students, and students they must be—the Hospital is their special 
field of study. 

So far as the Hospital is concerned I presume that while afford- 
ing the facilities referred to, it is not in any way to be an appendage 
to the University. It has its own work to do, and it is desirable that 
it should obtain the credit for it. 

This Hospital is to contain 300 beds, and is to have connected 
with it a convalescent Hospital of about 100 beds. 

It is also to have a large dispensary or polyclinic, and an amphi- 
theatre connected with both the Dispensary and the Hospital. The 
Dispensary has been arranged with a sufficient number of rooms to 
permit of a minute classification of patients and of ample facilities 
for the teaching of special subjects. In connection with it I hope 
that it will be practicable to establish a system of medical attendance 
upon the poor at their own homes, a large part of the work of which 
can be done by advanced students under the advice and direction of 
the Clinical teachers. 

This will be especially important for giving practical instruction 
in Obstetrics and in the diseases of children. The Pathological Insti- 
tution of the Hospital will have its own Amphitheatre, Laboratory 
and Microscopical rooms, and will be so arranged that each student 
can work there to his heart’s content. 

The Hospital is planned to provide for the residence of about 25 
students, besides the Medical Officers proper, and these students are 
expected to conform to Hospital discipline, and to take charge each 
of a certain number of beds. To this number of 25, I think that the 
number of the graduating class should be limited, and that every 
student should be expected to spend his last year as a resident in 
the Hospital in the study of the practice of Medicine and Surgery. 
Under proper direction, he should have cases assigned to him for 
investigation and suggestion of treatment, he should be charged with 
the carrying out of the minutiae of the treatment approved and 
ordered, and he should be required to report these cases in a satis- 
factory manner. 

In succession he will thus pass through the various wards and 
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departments of the Hospital, and under the instruction of the several 
clinical teachers. The fruit of his previous studies will now become 
manifest, and we may reasonably hope that it will be good fruit. 
With regard to this recommendation of requiring every graduate to 
have resided one year in Hospital, and the consequent limitation of 
the graduating class to the number of 25, it should be considered in 
connection with the previous recommendation that the Baccalaureate 
degree of the University be made a prerequisite for the degree of 
Doctor of Medicine. Call this last recommendation No. 1—the 
limitation of the class recommendation No. 2. 

Now I find that those Physicians whose opinions I have been able 
to obtain, and I have obtained those of at least one hundred, may 
be divided into three classes. The first approve both recommenda- 
tions, the second approve the first recommendation but not the 
second—thinking it unwise to limit the number of students, as they 
believe that in a few years, when the value of this course of study 
becomes recognized, the number of properly qualified applicants will 
be so great that it will be necessary to refuse some, if the number 
25 is to be insisted on—and the third class disapprove of the first 
recommendation, thinking the standard so high that very few can- 
didates will present themselves, so few in fact that there will never 
be any necessity for the limitation in number, and that the results 
obtained will be by no means commensurate with the cost of keep- 
ing up proper buildings and an adequate staff of teachers. This last 
objection is the really important one, it is one the true value of 
which cannot be ascertained without trial, and one upon which the 
optimist and the pessimist will continue to hold diametrically opposite 
opinions. 

The objection to the limitation of numbers does not seem to me 
important—I think it will be many years before the number of 25 
for the graduating class can be reached, and when it is reached I 
am quite sure the time will have come to raise the standard. 

It will probably be as desirable then as it is now, that there should 
be some institution in this country where superior facilities for, and 
incentives to, medical study and research can and will be provided, 
and such facilities will imply the exclusion of men not fitted to profit 
by them, in the year 1977, as much as they do to-day. When the 
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material for Clinical instruction which the Hospital and Dispensary 
can present increases beyond the limits at present contemplated, as 
no doubt will be the case, it will be time enough to discuss the ques- 
tion as to whether this increase shall be made use of to improve the 
quality, or enlarge the quantity of the product of the Medical 
Department. 

With regard to the precise position of the Clinical teachers, it 
appears to me that if the financial situation permits, they should be 
employed by the Hospital, should be a part of its Staff, and that 
the results of their investigations and labors, so far as the advanc- 
ing of our knowledge of the signs and treatment of disease is 
concerned, should be published by the Hospital. 

Into the details of such an organization it is unnecessary to enter 
here, and much variation is possible, as is evident from an examina- 
tion of the systems pursued in the various Hospital Medical Schools 
of Great Britain. The only point which I need here allude to is 
with regard to the means of testing the knowledge of the students. 

How many examinations should there be, and at what periods? 

These are usually regulated by the time which it is supposed 
proper to devote to certain subjects, and it has become customary 
to estimate the efficiency of a curriculum by the time bestowed 
upon it. 

The great majority of students will work better under the stimulus 
of class companionship, and while time is a secondary matter here 
it is still an important one and must be considered. 

The general opinion among medical men in the United States, 
Great Britain, France and Germany, is that the period fixed for 
medical study in these countries is too short. This period varies 
from two to five years. In Europe the opinion is very general that 
six years is required to fit a fairly well educated young man to 
undertake the responsible duties of a practitioner. I presume that 
a few of those possessing the Baccalaureate Degree of this Univer- 
sity could probably accomplish the course of medical study indicated 
in about three years, but that the majority would find four years 
requisite for this purpose. 

It is unnecessary and undesirable to fix directly any limit of time 
for study, but it is desirable to divide the examinations, and to 
classify them, somewhat after the continental methods. 
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For instance, there should be an examination at the end of the 
first year’s course of study, in part to get certain subjects out of the 
way—in part to prevent the student from idling away his time under 
the impression that he can easily make up the deficiency in succeed- 
ing years,—a delusion which is very common. It is evident that 
before the student begins his clinical studies he should be examined 
in order to ensure that he is fitted to take advantage of them, and 
the examinations for the degree are a matter of course. 

How should these examinations be conducted and by whom? 

In giving an account of the various complaints that have been 
and are being made about our existing systems of Medical educa- 
tion, it has been pointed out that one cause of dissatisfaction is that 
the examination of Medical students is conducted solely by those 
who have been their instructors, and that there is a demand for a 
separation between teaching and examination. It is thought that as 
defective scholarship implies to a certain extent defective teaching, 
the Instructors will naturally be unwilling to condemn their own 
work, especially as their pecuniary interests are involved. This last 
consideration may have no force here, nevertheless it is well that the 
public should have some definite information as to the kind of 
instruction that is given, independent of the statements of teachers 
and pupils. To effect this it is by no means necessary to take the 
whole business of examination out of the hands of the teachers, and 
there are serious objections to doing this. It is desirable that there 
shall be the least possible difference between the study required for 
obtaining a satisfactory knowledge of the science and Art of Medi- 
cine, and that required to pass the examinations. But when the 
examination is conducted by some other person than the teacher, 
the student will always keep in view the possible questions which 
may come up not relating directly to his course of study and will 
attempt more or less cramming, as it is called, in order to be pre- 
pared for the emergency. As remarked by Prof. Jevons, “it is a 
matter of common experience that successful teachers usually make 
the best examiners, in fact examination in some shape is an impor- 
tant part of the business of teaching itself.” 

The examination at the end of the first year’s study can certainly 
be conducted satisfactorily by the Professors under whose imme- 
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diate charge the student has been together with the Professors into 
whose departments he is about to pass. In like manner the clinical 
teachers should be represented at the testing of the fitness of the 
student to commence clinical study. At the final examination the 
public should be represented by some persons independent of the 
University and qualified to judge of the general results. 

It is evident that the more we rely upon examinations, and the less 
stress there is put on other evidences of study, the more extensive 
and the more carefully arranged must be the system of tests, and 
the more time and labor they require on part of the examiners. This 
time and labor should be paid for by the candidate whether he suc- 
ceed or fail, for it will have been bestowed in either case. The system 
of refunding in case of failure is unjust, and I think it has a bad 
effect on all institutions which adopt it. 

The object here should not be Diploma granting, nor the setting 
up of an examination shop—it is to furnish the means of instruc- 
tion. If a man who has graduated elsewhere wishes to add the Johns 
Hopkins diploma to his trophies, let him try on the same terms that 
its own scholars try. The requirement of one year’s residence will 
be necessary however to secure a satisfactory examination. 

Thus far we have had reference mainly to the usual work of a 
Medical School; namely the teaching of the fundamental principles 
of Medicine and the allied sciences. Another purpose has however 
been indicated, which requires a little farther explanation. An im- 
portant peculiarity of the German University Systems, and one 
which to some good observers appears to be the main cause of their 
prosperity and reputed excellence, is the fact that the Professor, 
Assistant Professor or Privat Docent is expected not only to be 
familiar with, and to teach fully and clearly that which is already 
known in his own special branch; but also to actually increase knowl- 
edge in that branch by observation and experiment. This is espe- 
cially insisted on by Prof. Billroth, who characterizes these Univer- 
sities as combining the functions of a school and of a learned society, 
and claims as a result that the teaching partakes of the spirit of 
inquiry, and that the better class of pupils, becoming imbued with 
this spirit, not only make more substantial progress in their studies 
but are often valuable Assistants to their instructors. That there are 
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certain dangers in this system he sees clearly enough, and he points 
out that the Government has the right to demand that the people 
shall be supplied with competent and trustworthy Physicians, and as 
it is the business of the Universities to produce these they must not 
allow the Society to predominate over the School in their method of 
work. He says “ The adjustment is di ficult but not too difficult for 
German Strength.” * 

The two functions thus indicated are nearly identical to the stu- 
dent who is sufficiently advanced, for he can understand that the 
proper period of study is co-extensive with the life of man, but there 
is a danger lest those who are yet properly subjects of guidance 
should give one of these functions undue prominence over the other. 

In our existing schools, the function of research has been almost 
totally neglected, but in endeavoring to supply this omission care 
must be taken not to go too far to the other extreme, lest in trying 
to promote science we neglect education. The practical question 
before us is in what way can the body of teachers and students who 
will be gathered here—best advance our knowledge of the causes, 
symptoms and treatment of disease, keeping in view the fact that 
the necessary course of instruction for a Physician is to be main- 
tained, and indeed to be made a means of attaining our object? 

We have seen in the history of medicine that all substantial prog- 
ress has been due to observation and experiment, but that these last 
have often been stimulated or induced by theory. 

A great obstacle to Medical progress, until within comparatively 
recent times, has been the fact that co-operation in labor was hardly 
practicable. Now while there are many problems which an individual 
may profitably attack, there are many others which require the united 
observations of many persons to give good results. In speaking of 
the statistical method of Louis, attention was called to the necessity 
of a large number of observations on any particular disease in order 
to reduce the mathematical probability of error to such a degree that 
the general results shall be valuable; and the very great difficulty 
which exists in obtaining observations which are capable of being 
compared statistically was pointed out. One very important means 
of promoting Medical Science, then, is by teaching young men how 


* Billroth, Th. Uber des Lehren und Lernen der Med. Wissensch. Wien, 1876, 8°. 
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to observe, and for many, in fact for the majority, this must include 
teaching them what to observe. 

The majority of men are by nature incurious,—and yet most per- 
sons, if set to work on a clearly defined question, will strive to an- 
swer it. The art of asking such questions is however a special one, 
it requires not only knowledge, but a certain reaching out beyond 
knowledge. It usually happens that the man who possesses the 
faculty of doing this does not give his questions to the public but 
strives to answer them himself, and no doubt he is more likely than 
another man to obtain an answer. 

Yet on the ordinary principle of division of labor, it would seem 
probable that more might be accomplished if the questioner could 
place his problems in the hands of those who, though incapable of 
originating them, may yet be able to solve them. 

I may put the same idea into another form by saying that valuable 
aid and stimulus to advancement of science may be given by defining 
and marking out as clearly as possible what we do not know, and 
this not in general propositions but in particular instances. 

To illustrate my meaning I will refer to a recent text book on 
Physiology by Professor Michael Foster of Cambridge. 

One of its peculiarities is that in each section, what may be con- 
sidered as satisfactorily proved is separated from that which is 
merely probable, or which rests only on the statements of an indi- 
vidual, and in this way almost every page is suggestive of work to 
be done, work with a definite end and purpose, which cannot fail to 
give valuable results. 

A similar series of suggestions for observations in Pathology and 
Pathological Anatomy is even more desirable than in normal Physi- 
ology, for the reason that nature’s experiments on the human body 
cannot be repeated at will, like those in comparative Physiology, 
and the phenomena must be observed as they chance to occur or not 
at all. I shall have occasion to speak more fully on this point here- 
after, but I think it is evident that it will be good work to teach our 
students as far as possible, and in as much detail as possible, what 
are the points upon which further information is necessary, “ to 
give them a list of desiderata,” as a Librarian or Museum Curator 
would say. 
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In commencing this course of Lectures I had occasion to remark 
that the history of Medicine forms no part of the course of instruc- 
tion in English and American Medical Schools. It is true that occa- 
sionally a few lectures on this subject have been given at one of the 
English Universities, but in this country nothing of the kind has 
appeared since the lectures of Dr. Dunglison forty years ago. Such 
lectures are given in France and in some of the German Schools, and 
they form a part of the course advised by Professor Billroth, but 
even in France and Germany there is much question as to their 
utility. The doubt is as to their real service to the practitioner, and 
as to whether the student who is qualifying himself to become such 
can properly spare any of his limited time to attend to this subject. 
It is said that each Professor will give in regard to his own subject 
all the Historical information which is of any practical value, and 
that for the rest it can easily be obtained from books after gradua- 
tion. To the average American Medical School these arguments, as 
well as others founded on the necessity of preliminary education to 
make such a course interesting or valuable, certainly apply, but the 
case is different I think with regard to this University. 

It appears to me that to its students an account of the various sys- 
tems of Medicine and Medical Philosophy which have from time to 
time prevailed, of the methods in which discoveries and progress 
have been made, of the principal errors and fallacies which have 
hindered this progress, and of the lives and opinions of those who 
are recognized as leaders and authorities, cannot fail to be interest- 
ing and useful; that such a course would be a means of culture, a 
stimulus to thought, and would save much labor and research when 
the time comes for the student to attempt to teach, either from the 
Professor’s chair, or through the press. 

In Physics, Chemistry and to a certain extent in Natural History, 
the facts are either frequently repeated or can be reproduced by the 
experimenter at pleasure. In Medicine, as in political or social 
science, the case is otherwise; we must depend upon observation of 
conditions which may occur very rarely. Chance may present to the 
most obscure practitioner an opportunity for observation which the 
greatest master may never meet, and whether he will avail himself 
of it or not will depend very much upon whether as a student his 
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attention has been called to the possibility of the occurrence of such 
a case. “ Qui nihil affert nihil refert,’—it does not follow that one 
sees a thing because it is just before his face. I have before alluded 
to the fact that it is sometimes more desirable that the student should 
know where a certain piece of information is to be found than that 
he should attempt to remember the precise information itself, just 
as glancing over a table of contents will often save the necessity of 
reading a large part of a book. 

In my experience in connection with a large medical library I have 
found that there are comparatively few Physicians who know how 
to get at the literature of a subject, and they may waste hours and 
days in search of what a few words of advice and a little biblio- 
graphical knowledge would enable them to lay their hands on at 
once. To a medical writer this knowledge is almost indispensable, 
for without it, as Malgaigne remarks, he will be doing the work of 
Penelope—recommencing each that of the day before. 

I have had occasion to show that the old theories are continually 
appearing under new names, that for instance the hypotheses of 
Hoffman and Cullen as to spasm had been answered fifteen hundred 
years before in the criticisms on the doctrine of the methodic sects, 
and that, mesmerism and Braidism and Electro Biology are very 
old theories with new names only. 

But in recommending that a course of lectures on the history and 
literature of Medicine be provided for in the curriculum of this 
University I do not wish to be understood as advising the usual 
methods. If I may judge from the printed lectures which I have 
examined, such courses are very apt to become merely medical Biog- 
raphy and Bibliography,—or else special pleadings in favor of some 
particular doctrine. 

In this as in most other branches, the value of the teaching de- 
pends on the teacher, and even less than in others is it possible to 
lay down rules as to methods, or as to amount of teaching; the 
subject has no limits ; and each man would make a different selection, 
unless indeed he be merely a copyist of the work of others. 

Some knowledge of the lives and opinions of the great men of 
his Profession should be possessed by every Physician,—the Princes 
of Medicine have meditated and written upon many of the questions 
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which still are unanswered, questions in no wise new or strange but 
older than the Sphynx. 

Yet these questions come in slightly varied forms to each new 
generation, and the great majority are not sufficiently acquainted 
with what has been done in the way of answering them to keep 
from falling into errors which were pointed out hundreds of years 
ago. As I have elsewhere had occasion to say: * 

“Comparatively few persons have any idea of the amount of 
Medical literature in existence, or of its proper use and true value, 
and the result is that the same ground is traversed over and over 
again. Cases are reported as unique and inexplicable which, when 
compared with accounts of others buried in obscure periodicals or 
collections of observations, fall into their proper place and both re- 
ceive and give explanation. Old theories and hypotheses, evolved 
from the depths of the inner consciousness of men too zealous or 
too indolent to undergo the labor of examining the works of their 
predecessors, re-appear and are re-exploded with the regular period- 
icity of organic life; and even when literary research is attempted, 
it is too often either for controversial purposes, to serve the ends 
of prejudiced criticism, or to support a charge of plagiarism, or else 
for the purpose of obtaining a goodly array of foot-notes, which 
shall imply that the subject is exhausted, and give a flavor of erudi- 
tion to the work. This state of things is by no means peculiar to 
medicine, but its literature is certainly an excellent illustration of 
the maxim. ‘ The thing which has been is that which shall be, and 
there is no new thing under the sun.’ 

“The record of the researches, experiences and speculations relat- 
ing to medical science during the last four hundred years is con- 
tained in between two and three hundred thousand volumes and 
pamphlets; and while the immense majority of these have little or 
nothing of what we call ‘ practical value,’ yet there is no one of them 
which would not be called for by some inquirer if he knew of its 
existence.” 

I have now to say a word or two with regard to what are called 
specialties in Medicine, and as to what extent it will be desirable to 
provide special teachers, apparatus and means for giving instruction 


2 Rept. on Med. Libraries, 1876, p. 171. 
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in them. On this point as upon several others in medicine there are 
decided differences of opinion in the Profession itself, but for the 
most part the controversies relate to the ethics of specialists with 
which we have nothing to do. 

In any populous and civilized country the tendency is to sub-divi- 
sion of labor, to evolution by differentiation as modern Philosophers 
would say, and this is true in Medicine as in other arts, sciences and 
professions. It was so three thousand years ago in Egypt, two 
thousand years ago in Rome, and the tendency of modern Medicine 
in France, Germany, Great Britain and in this country is in the same 
direction. The reasons for this are stronger now than ever before, 
because it is no longer possible for any one man to grasp and retain 
a knowledge of all the branches of medical science. 

From special study of one class of diseases, or of the diseases of 
a single organ comes increased skill in diagnosis, superior dexterity 
in manipulation, and fertility of invention of mechanical appliances 
for the investigation or treatment of disease. 

On the other hand it is apt to produce narrowness of view, the 
assigning of an undue importance to local affections, and a strong 
tendency to magnify unduly the branch which the specialist professes. 
This is almost certain to be the case in certain specialties if they are 
the main object of study from the beginning, and not the outgrowth 
of general study and practice. Let us consider what these specialties 
are. They may be divided for our purpose into two classes. 

The first are those which in the present day are usually the out- 
growth from general practice, and may be stated as Surgery, Obstet- 
rics, diseases of children, diseases of the Nervous System, Insanity, 
Forensic Medicine and Public Hygiene. 

The second are those which relate to diseases of a single organ 
and are diseases of the eye, of the ear, of the skin, of the chest, of 
the throat and larynx, of the urinary organs, of the rectum, ortho- 
paedic surgery and the diseases of women more especially those of 
the genitals. It will be perceived that these last are all outgrowths 
from Surgery, that they depend largely upon instrumental appliances, 
and that to succeed in them a taste for mechanical invention and 
manual dexterity are mainly necessary. 

Clinical instruction is the main thing desired by those who wish 
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to follow these specialties—they wish to be able to see and compare 
a large number of cases of malformations or disease of the par- 
ticular organ to which they are devoting themselves, and to practice 
the various manoeuvres and operations required until the special 
senses and the hands have become sufficiently dexterous. 

From these considerations it is evident that it is not at present 
worth while to attempt to provide special facilities to attract this 
class of students. These specialties should be left to be the natural 
outgrowth of circumstances, and while in each enough instruction 
should be provided to meet the needs of a well educated general 
practitioner, it will not be worth while, at first, to attempt to make 
any of them prominent features either of the Medical School or of 
the Hospital. 

It cannot be said that there is any urgent need for them at present, 
certainly there is much more need of some other things. With re- 
gard to specialties of the first class the case is somewhat different. 
For the diseases of children, Insanity and diseases of the Nervous 
System, Clinical facilities and material for study are still the most 
important requirements, and these I think it will be possible to pro- 
vide in sufficient amount to warrant the making their study a promi- 
nent feature in the school. Under no circumstances however should 
the student be allowed to devote special attention to these studies 
until he has completed the general course, in other words they should 
be post graduate specialties, if they are to be specialties at all. I 
allude to them mainly for the purpose of indicating the direction in 
which I think effort should be first made to provide clinical material 
of a special class for study, and without going into particulars, I 
will only reiterate that circumstances are such that this can be done 
without much difficulty if suitable clinical teachers are obtained. 

There are still left for consideration the special studies included 
under the term “ State Medicine.” 

This term is not a familiar one in this country, owing to the almost 
total absence of the thing itself, and it is necessary to study the 
relations of the Medical Profession to the State in European coun- 
tries in order to understand its full signification. In its widest sense 
it treats of preventive Medicine and of the relations of Physicians 
as individuals, and as a body, to the State, and includes Registration 
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and Vital Statistics, Public Hygiene, Forensic Medicine and the 
legal relations of medical men to the public and to each other. 
Under the provision of the Constitution of the United States it is 
at present scarcely possible for the General Government to exercise 
directly any power in these matters for the reason that they belong 
for the most part to the subject of Police, which is exclusively under 
the jurisdiction of the individual States. Almost the only channels 
through which the General Government can exert influence in State 
Medicine are the Census, legislation on Quarantine on the ground 
of its relations to commerce, (though this is hampered with many 
difficulties) and by collecting and diffusing information especially of 
a statistical character, through some of its bureaux. 

When we turn to the individual States we find that many of them 
have taken almost no action on these subjects, and that in those cases 
in which legislation on medical or sanitary matters has been attempted 
it has been fragmentary in character and devised with little or no 
reference to the action of other States. 

With reference to Public Hygiene this state of things cannot long 
continue, and as population increases, it is certain that we shall be 
guided by the experience of older civilizations, and shall recognize 
that even in a commercial point of view Public Health is public 
wealth, and that it actually “ pays” to provide good air, water and 
food for the people, and to prevent individuals from contaminating 
the common stock. 

It may require one or two wide spread and malignant epidemics to 
enforce attention to the matter, but it is to be hoped that this will 
be unnecessary, and that it will be perceived that the every day 
preventible diseases cause sufficient loss to warrant legislative 
interference. 

In fact, there is little doubt that the people, and those who repre- 
sent them in our Legislative assemblies, are even now satisfied that 
something should be done in this direction, but cannot agree as to 
what that something should be. 

We have plenty of popular hygienists and would-be sanitary re- 
formers, who wax exceeding eloquent in public meetings and through 
the press upon existing evils, but they either propose no remedy or 
what they do urge often resolves itself, upon close scrutiny, into the 
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giving them an office or the purchasing of their patent ventilator, 
filter, sewage trap or what not. 

Legislation upon Sanitary matters demands all the knowledge 
which can possibly be supplied, and more, for which reason it must 
itself provide for increase of knowledge. 

A competent adviser upon the subject should know both Law and 
Medicine so far as their possible relations are concerned—for it will 
be almost as difficult to obtain what is desired by combining the 
opinions of a lawyer who knows no Medicine and of a Physician 
who knows no Law, as it was to produce the Magazine Article in 
Chinese Metaphysics by reading up in the Encyclopedia the Articles 
on China and on Metaphysics, and then combining the information ; 
while the value of the result will probably not be much greater. 

The Public are disposed to look to Physicians for advice and in- 
formation upon these matters, but it should be noted that the course 
of education and routine of duties of the average Practitioner are 
little fitted either to call his special attention to such subjects, or to 
render him specially competent to investigate or decide upon the 
many difficult problems which they present. 

It is true that he is somewhat better fitted than other professional 
men to enter upon their study, he is not supposed to look upon 
disease as a mysterious entity, the messenger of a special providence, 
or to rely on a day of fasting and prayer to ward off the Cholera, 
and he knows from practical experience that it requires something 
besides filth to produce most diseases, but his studies have been 
directed towards Therapeutics rather than prevention, and when he 
is consulted, the mischief has usually been done, and he has enough 
to think of in seeking means to remedy the results. 

From the Medical side of the questions relating to Public Hygiene 
must be considered the causes of disease, and the means which 
modern science, especially Physics and Chemistry, can furnish for 
avoiding, destroying or diminishing those causes, so far, at least, as 
they affect any considerable portion of the community. From the 
legal side must be considered the rights and privileges of the com- 
munity as opposed to those of the individual in all cases (and such 
cases form the majority) in which the health of the many can only 
be preserved by curtailing the freedom of, or by causing actual 
pecuniary loss to the few. 
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As implied in what I have just said, the ordinary curriculum of 
Medical education is arranged with very little reference to the causa- 
tion of disease, or at least as to remote causes, and when the Doctor 
is called in, unless the cause continues to act, rendering it necessary 
that it shall be removed before his treatment becomes of use, he 
usually pays little attention to it. 

No doubt he often speculates as to what may have produced the 
trouble he is striving to remedy, but when it comes to a careful, 
minute, scientific investigation to determine this cause, he usually 
has neither sufficient motive, time nor knowledge to make it. Is it 
a matter connected with defective sewerage in relation to—suppose 
we say Diptheria? This involves questions of Sanitary Engineer- 
ing, the work of the Plumber, the composition of sewer gases and 
tests for them, and a good practical knowledge of the use of the 
microscope in connection with the modes of development of the 
lower organisms, organisms so minute that the highest powers are 
required for their study. A man may be a very good practitioner 
without any of this knowledge, and as a matter of fact very few 
Physicians have such knowledge. 

Or let us suppose the question is as to whether a school house is 
properly planned as regards heating and ventilation, in order that 
the children may not be subjected to the evils of foul air and im- 
proper temperature. There is nothing in the ordinary education of 
a Medical Man which will enable him to give an opinion which can 
be relied upon in so important a matter as this, and he will do well 
if he can apply the proper tests to decide how well the rooms are 
ventilated after it has been constructed. But, while the Physician 
has not all the knowledge required for the solution of such questions 
as these, he has more than the Engineer or Architect, for as a rule 
in this country the average member of these professions has no 
knowledge upon such subjects at all. Not that there will be found 
among them any hesitation in giving opinions on such subjects, but 
such opinions are as a rule not worth the paper they are written on. 

It needs but little reflection upon the subject of causation of 
disease, especially with reference to preventive medicine, to see that 
the most powerful means of increasing our knowledge of the subject 
would be an accurate registration of diseases as they occur in various 
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localities, and a careful comparison of the results. Thus far we 
have no such statistics except those furnished by Medical Officers of 
the Army, and these relate only to the adult males of a floating and 
very unstable class of population. Mortality statistics will not serve 
the purpose, except to call attention to the aggravated cases of un- 
healthfulness, for there is no definite relation between the mortality 
and amount of sickness in a given place. Even Mortality Statistics 
are wanting for the large part of our country, and those which are 
furnished must be taken with many doubts and reservations owing 
to defective and improper returns. In speaking of the naming and 
classification of diseases, I have referred to the fact that the names 
of causes of death should be different from those used for clinical 
purposes. In the present mortality returns we have the clinical 
names, and the pathologo-anatomical names mixed indiscriminately, 
but this is but a small part of the difficulty. Suppose we wish to 
know the relative prevalence of malarial fevers in two given locali- 
ties—the mortality statistics, if we had them, would give us but 
little information, indeed it might easily happen that five times as 
many cases of malarial affections should occur in the one place as 
in the other—and yet not a fatal case be reported. If we are to judge 
as to whether a given locality gives rise to consumption, or fever, 
or rheumatism, (and evidently this is the first step in a search for 
the cause,) we must know how many cases of these diseases occur 
in that locality, and not merely how many deaths from them have 
taken place. 

It is also evident that we can have no scientific test of the value 
of measures taken to prevent disease without this same information, 
for although we may be able to determine that a particular system 
of sewerage has diminished the mortality of a town, we can infer 
very little as to its effect on the sickness; in fact, a distinguished 
English Statistician, Dr. Rumsey, considers that there are grounds 
for the belief that “a diminution in the rate of mortality will be 
found to co-exist generally with an augmentation of the rate of 
sickness.” * 

But as Dr. Dickson remarks, “ it is the amount and duration of 


* Rumsey, R. W. Essays and papers on some Fallacies of Statistics. London, 
1875, p. 58. 
9 





364 ALAN M. CHESNEY 


sickness rather than the mortality, that tell on the prosperity of a 
community, or as ‘ Dickens, or some one writing for him said: so 
far as the care of the body goes, it concerns a man more to know his 
risks of the fifty illnesses that may throw him on his back, than the 
possible date of the one death that must come, and of which the 
time is to him personally, in spite of Libraries full of Statistics, 
utterly unknown and uncertain.’ ” ? 

How such Statistics can be obtained is a difficult problem which 
has never yet been fairly solved; its proper discussion requires the 
best legal as well as medical knowledge, for it involves the question 
of the relations of Physicians to the State and of the State to Med- 
ical Education, but solved it must be if Public Hygiene is ever to 
be put on a scientific basis and taken out of the region of cheap 
oratory and local politics. 

I have alluded to it, not for the purpose of discussing it, for that 
would require a short course of lectures to itself, but to indicate 
one of the many ways in which the knowledge of the Lawyer should 
be combined with that of the Physician in matters relating to State 
Medicine. 

If now we consider the subject of Quarantine against infectious 
and contagious diseases, using the word in its ordinary sense as 
meaning a system established by a City, State or Country, for the 
prevention of the entrance of persons or things which may be a 
cause of disease; I need only allude to the inevitable mingling of 
legal and medical questions in the devising and carrying out such a 
scheme of prevention, and to the fact that it is almost useless for 
a City to enforce a Quarantine by sea, if another City distant but a 
few hours travel by rail, and with which there is free communica- 
tion, does not take the same precautions. The details of what would 
be generally accepted as a good and satisfactory system of Quaran- 
tine are by no means agreed on, nor indeed is it certain that such a 
system is possible without doing more harm than good, for much 
skilled research as to precisely what it is that is to be guarded 
against, is still needed. 

It is the same with regard to many other questions affecting the 
Public Health,—the steadily increasing pollution of our Water sup- 


? Idem, p. 89. 





JOHN SHAW BILLINGS ON MEDICAL EDUCATION 365 


plies, the Hygiene of Schools, the construction and management of 
Municipal Hospitals, the regulation of Prostitution, the prevention 
of the sale of improper or adulterated articles of food, of dangerous 
and unhealthful trades and occupations, all are subjects with regard 
to which much knowledge is needed, and subjects, of which very 
few men possess all the knowledge that is even now existing and 
available. 

There is no Educational institution in the United States whic’ 
fits its pupils to grapple with such questions, and for this reason, 
and also because I think that the time is soon coming when the 
services of some recognized experts in these matters will be required, 
I think that this University should endeavor to provide such. 

Now what should be the Course of Study for a young man who 
proposes to enter this field of work? 

In the first place he should have a thorough practical knowledge 
of Microscopy and of Analytical Chemistry. He should especially 
study the phenomena of the lower forms of life, bacteria and 
microzymes of all kinds. 

He should become practically skillful and accurate in analyses of 
Air and Water, and should be able to determine adulterations of 
ordinary articles of food and drink. 

2d. He should study the principles of construction of buildings, 
both private and public, so far as sanitary questions are involved. 
This will include Methods of heating, lighting and ventilation, 
House-Plumbing, so far as relates to sinks, traps, etc., and House 
drainage and Sewerage. 

3d. He should study Engineering so far as it relates to drainage 
and sewerage, should be able to make a topographical sketch of a 
given district, and should have a sufficient knowledge of Geology to 
understand the position of Strata and their influence on Sanitation. 

4th. He should study the Mathematics of Statistics, and especially 
the application of vital and sanitary Statistics and Medical Logic. 

5th. He should study the subject of legislation with regard to the 
prevention of disease, and should be familiar not only with the laws 
of his own City and State relating to such matters, but with the 
methods tried and the results obtained in other States and Countries 
in Sanitary Legislation. 
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6th. He should study the dangerous trades and occupations which, 
by the production of dust, of noxious gases and vapors, or of the 
contamination of water supply have a tendency to produce disease 
either among the workmen or among the residents of the neighbor- 
hood, in order to know in what the danger consists and how it may 
be best avoided. 

Supposing that facilities for some such course of study as the one 
thus briefly and imperfectly sketched, were supplied in this Univer- 
sity, I think there is little doubt that they would meet a real want. 

Should the graduate of such a course receive a Special Certificate 
or Diploma setting forth his qualifications? I think this question 
should certainly be answered in the affirmative. Let us consider now 
another branch of State Medicine which is in the main included in 
what we call Medical Jurisprudence. Rather more attention has been 
paid in the schools to this subject than to Hygiene, for the reason 
that every Physician is liable at any time to be brought upon the 
witness stand, or to be called on to answer a demand for compensa- 
tion for bad results of a case of dislocation or fracture. The great 
majority of Schools however dismiss the subject with half a dozen 
lectures, and nowhere are the facilities afforded for the special train- 
ing of an Expert Medical Jurist. Such a course would include the 
special study of Toxicology, of Pathological Anatomy, of Insanity, 
of the principles of Life Insurance, of the law of Malpractice, of 
the duties of Coroners, Medical Experts, etc. 

I suppose every one will admit that the public welfare requires 
that there shall always be available a few men prepared to state pre- 
cisely the results of existing Medical knowledge as applied to such 
subjects. It is hardly possible that the average Practitioner of Medi- 
cine should have enough experience in such matters to give his 
opinions great weight, and when he is brought into Court in the 
character of a so-called expert witness, the result is generally very 
amusing and at the same time melancholy. The existing methods of 
obtaining and applying Medical evidence in trials of all kinds are 
very defective and unsatisfactory, since the so-called expert is placed 
in the position, not of an adviser of the Court, to give an impartial 
opinion upon the facts presented, but as an advocate retained for 
to be cross-examined and discredited if possible by the 
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The result has been the production of a class of professional 
pseudo-experts whose “ expertness”’ consists not so much in any 
special knowledge of their subject, as in the gift of fluent speech 
and in sufficient knowledge of the tactics of cross-examining attor- 
neys, to enable them to retain their self-possession and keep from 
contradicting themselves. 

They consider their functions and duties as anything rather than 
judicial, and are pitted against each other as if they were to testify 
to facts instead of opinions. 

There is of course no objection to retaining an expert in a case 
involving medical testimony, as for instance, when the plea of in- 
sanity is offered in a criminal case, any more than there is to retain- 
ing a lawyer, but it is as absurd to receive the statements of the 
one as evidence as it would be those of the other in the way it is 
now managed. The time will probably come in this country when 
the State will in some way have its own experts, possibly among its 
public health officials, just as it now has its Judges or prosecuting 
Attorneys, but were such a system to be attempted just now, I fear 
there would be great difficulty in finding a sufficient number of men 
with such qualifications as such a position requires. 

Cannot this University provide the means of instruction suited 
to fit a few men for such positions, and give to those whose profi- 
ciency it has satisfactorily tested a Diploma which shall be their 
guarantee of fitness and ability? It seems to me that such a course 
is both possible and highly desirable, and I believe there will be no 
lack of employment for men thus qualified. The knowledge of 
Chemistry, Toxicology, Morbid Anatomy, Statistics and Law, which 
must be acquired in such a course, can of course be imparted here to 
those fitted and willing to receive it, but one of the subjects of study 
is more difficult to provide for, namely, the Jurisprudence of In- 
sanity. The facilities required to make the student master of this 
exceedingly, and steadily increasingly important branch of Forensic 
Medicine, require very careful consideration, much more indeed 
than the brief time remaining at my disposal will permit me to give. 
These facilities must be clinical, for the only way to understand 
insanity is by studying the insane themselves. Leaving the matter 
of the Jurisprudence of Insanity out of the question, I have already 
indicated the subject of mental disease and diseases of the nervous 
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system as one of the specialties which I recommend should be 
provided for here, because there is actual need of such provision. 

There is scarcely any subject with regard to which there is more 
uncertainty among the public at large than with regard to the proper 
mode of dealing with the Insane. As Dr. Laycock says :* 

“The public mind in general, ignorant of its (insanity) nature 
and causes, vacillates to and fro with a lamentable mutability of 
purpose ;—being now full of sympathy for the insane, and indignant 
at their detention in safe custody; now horror-struck by some ter- 
rible act of insane violence, and indignant that the wretched sufferer 
should escape the vengeance of the law.” 

And not only is this true with regard to the general public, but it 
applies also to a considerable extent to members of the learned Pro- 
fessions. Not many Clergymen, Lawyers or Physicians can be found 
who have really considered the questions, of the proper relations of 
the State and of Society to the insane, of the responsibility for their 
actions which shall be considered proper, and of the limits which 
shall be placed in defining the legal meaning of that very indefinite 
word, “ Insanity.” 

That the State must assume the care of the individual who is by 
reason of disease unable to take care of himself, is now generally 
admitted, but whether the State has any rights or duties in relation 
to protecting itself or its citizens, from such individuals, is a ques- 
tion which has been very little discussed. The danger to the State 
from an insane man is not only from the crimes which he may 
commit in his paroxysms of Mania, but also, and to a much greater 
extent, from the peculiarities which he will transmit to his offspring. 
So far as society is concerned, it is much better that a man who is 
insane in the ordinary sense of the word, should be from the begin- 
ning hopelessly and incurably so. 

The study and treatment of Insanity require special knowledge 
and training in addition to, and by no means in the place of, a first 
class medical education. 

In this country, how and where is this special training to be ob- 
tained? Of course it can only be in the Asylums themselves, and 


* Mind and Brain, Lond., 1860, Vol. 1, p. viii. 
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what facilities do they afford? The answer is, none or next to none. 
If the young Physician who desires to study this subject is able to 
obtain a position as resident in an Asylum—he will be able to see 
cases, it is true, but will receive little direction or aid in their study. 
The great majority of Superintendents have not had the scientific 
training, nor do they have the necessary inducements to enable them 
to study their cases as they should be studied. They are rather Hotel 
keepers than Physicians, they are good authorities on Heating and 
Repairs, the price of beef, the details of Housekeeping, and the 
profits of farms and gardens, but where are the contributions to our 
knowledge of this disease and of the best methods of its treatment, 
which our Asylums ought to have furnished? With two or three 
honorable exceptions they do not exist. The statistics of these Hos- 
pitals are often improperly kept, many cases of cure being reported 
which are by no means such. Thus at one institution, according to 
Dr. Earle, 1,841 persons actually treated, were reported as 2,308 
cases, the number admitted twice being 280, thrice 81, 4 times 33, 
&c., and one patient admitted twenty-two times and discharged cured 
every time. 

There is now in course of construction near this city an Asylum 
arranged upon a special plan, which it is hoped will tend to materially 
increase the percentage of cures mentioned above, and besides this, 
there are in the immediate vicinity of Baltimore other Asylums, so 
that an ample amount of clinical material is at hand. I trust and 
believe that it will be possible for this University to make such 
arrangements as will not only enable it to use these establishments 
for instruction and increase of knowledge, but as will be of marked 
advantage to the Asylums themselves. 

Another branch of study alluded to as one with which the Medical 
Jurist should be familiar is Life Insurance. Within the present cen- 
tury this has become a great commercial interest, involving at the 
present day probably a thousand millions of dollars, and to manage 
such important interests there is need of men specially trained for 
the purpose. In my opinion a medical education should form part 
of this training, but the ordinary medical education is by no means 
sufficient to qualify a man to be even a medical examiner only, much 
less to discuss the questions of influence of Race-heredity, locality, 
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Anthropometry, Life probabilities, etc., which Life Insurance in- 
volves, nor to make use of the fine opportunities which a large Life 
Insurance Company presents of adding most materially to our 
knowledge upon these points. 

One more special indication which this school should attempt to 
meet may be mentioned, and that is to provide means of instruction 
for Medical Officers of the Army and Navy. 

The duties of such Officers are very multifarious, and as they are 
often in positions where they cannot consult with others, it is desir- 
able that they should be prepared to meet all emergencies. In almost 
all civilized countries, except the United States—there are special 
schools under charge of the Government for educating such Officers, 
and it has been proposed to establish such schools in this country. 
There are however some very serious difficulties in the way of doing 
this. An Army Medical School for instance should be in or near 
Washington in order to have the advantage of the fine Library and 
Museum under the charge of the Medical Department there, and of 
the studies of the Medical Officers connected with those institutions, 
yet it would not be possible to provide there the means of clinical 
instruction required, and it would probably be impossible to obtain 
authority and means for establishing such a school, without running 
great risks of being hampered by appointments which would mot be 
satisfactory. 

It appears to me that all the peculiar advantages of such a school 
can be furnished here. Washington is but an hour’s ride away, and 
thus there is no difficulty in making use of the collections there, 
while the disadvantages and burdens which might be imposed on the 
Departments, if they undertook to carry on a school themselves, 
would thus be avoided. The Army and Navy Medical Officers re- 
quire some special means of instruction, not only before théy enter 
into the service, but at intervals afterward. After they have served 
fivé or six years on the frontier or in distant stations, they must 
undergo a second examination before a Government Board. 

Prior to coming up for this examination, it is very desirable that 
they should have the opportunity of reviewing their knowledge and 
of becoming acquainted with the latest advances in Physiology, 
Pathology, Diagnosis and Therapeutics. They can always obtain a 
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leave of absence for this purpose and would certainly come to this 
place if their peculiar needs were provided for, since it would give 
them most convenient access to Washington. 

The possessor of the degree of Doctor of Medicine of this Uni- 
versity, if it is such a degree as I have indicated, would be sure of 
being able to obtain a position in the Medical Staff of the Army or 
Navy of the United States, if he desired it, and it would be a wise 
proceeding on the part of the Government to make the position such 
that the holders of such Diplomas would desire it, and that only 
such could obtain it. 

Having thus indicated in outline the plan of organization of the 
Medical Department of this University which seems to me desirable, 
the next question is,—how much will it cost? 

Without going into details, I would reply to this that the annual 
cost of such a Medical Faculty as I have proposed would be about 
$60,000.00. This includes Salaries, Laboratory expenses, care of 
buildings, etc., but it does not include the cost of instruction prelimi- 
nary to the Baccalaureate of Science nor that of Clinical Instruction. 

In conclusion, I may remark, that if this plan be approved and 
followed, it is probable that none of us will live long enough to see 
the perfect fruits of it. Yet it does not seem to me to be a mere 
vague dream that those fruits, in the shape of additions to human 
knowledge and human happiness, in the shape of men of whom this 
country may well be proud, and in the shape of honor and fame for 
the institution which has produced such results,—will surely come, 
come for our children’s children, though not for us. 

And our duty under the circumstances is clearly and briefly indi- 
cated in that best of all books, to be consulted where a question of 
duty is concerned. 

“ Behold the husbandman waiteth for the precious fruit of the 
earth, and hath long patience for it, until he receive the early and 
the latter rain. Be ye also patient.” 














JOHN SHAW BILLINGS AND THE HISTORY 
OF MEDICINE * 


SANFORD V. LARKEY 


In his plan for medical education and research, the history of 
medicine was to Billings both an end and a means. As we have 
seen,’ his significant lecture on “ Medical Education ” was the cul- 
mination of a series of twenty lectures on the History of Medicine, 
Medical Legislation, and Medical Education, in which he had made 
a survey of medical thought from earliest times in order to give the 
background for the ambitious scheme he proposed for the Johns 
Hopkins Medical School and which he expounded with such telling 
force. In this essay and in his review “ On Higher Medical Educa- 
tion,” * which also contained material from his course of lectures, 
he showed a profound knowledge of the history of medical institu- 
tions and of medical education, and it was this feeling for history 
as a living thing, linked with his sense of practical reality, that made 
his arguments so convincing. 

Furthermore, in his lectures and in other writings he emphasized 
the importance of instruction in the History and Literature of Medi- 
cine in the medical curriculum, and it is of his ideas and work in 
Medical History that we are now to speak. To him the History of 
Medicine was not dry antiquarianism but a vital element in the 
training of a scientific physician. He once said: “It is very rare 
that a man ignorant of the history and literature of his profession 
achieves great success.”* He felt that instruction in the subject 





* Read at the meeting held at the Johns Hopkins University and Hospital, April 
12, 1938, in commemoration of the centenary of Dr. Billings’ birth. 

*Dr. Alan M. Chesney’s paper, “ John Shaw Billings and the Johns Hopkins 
Medical School,” read at the memorial meeting, and published in this number of 
the Bulletin of the Institute of the History of Medicine, and Dr. Chesney’s fore- 
word to the reprints of Dr. Billings’ two essays, also in this number of the Bulletin 
of the Institute of the History of Medicine. 

® American Journal of the Medical Sciences, 1878, n.s. vol. 76, pp. 174-189. We 
are indebted to Miss L. E. Lavarella of the Registrar’s Office for uncovering valu- 
able material on Billings, including this review. 

*In his unpublished lecture of 1877 on John Hunter, whom he considered the 
exception which proves the rule. 
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would be of great value not only in teaching students how to think 
but also from a purely practical point of view in teaching them how 
to use books.* 

In the 1877 lecture’ he showed he was aware of the argument 
that the average medical student did not have much time to devote 
to medical history and of the view that the professors of each course 
would probably give all that was necessary, but he felt that while 
this might apply to the average American medical school the case 
was somewhat different at this University, where he was hoping 
higher standards would be in force. Since in his plans its students 
were to be a picked group and many destined for research careers 
it was essential that they have some idea of the various systems of 
medicine that had prevailed in the past and of the methods used in 
achieving the discoveries that were making such a revolution in 
medical science. It was also equally essential that they know of the 
errors and fallacies of the past, those views that had held thought 
in an iron grip and had hindered progress. But he was far from 
satisfied with the usual methods of teaching, since he believed that 
such courses tend to be “ merely medical Biography and Bibliog- 
raphy.” Instead the course should be more of the history of medical 
ideas and their relation to the history of culture in general. 

In 1883 he again made a plea for a course at Johns Hopkins in 
an address to the Medical and Chirurgical Faculty. He hoped that 
the scheme of higher medical education about to be organized at 
the Johns Hopkins would include instruction in bibliographical and 
historical methods as well as in those of the laboratory and clinic.° 


*“ Our Medical Literature.” Transactions of the International Medical Congress, 
London, 1881, vol. 1, pp. 54-70. In this remarkable paper Billings made a survey 
of the medical literature of the day and explained with great clarity the problems 
of practical bibliographical research. It can be read with profit now. It was re- 
printed many times, and translated into foreign languages. It was received with 
great acclaim at the Congress, and Sir James Paget, the President, said “that if 
this single paper were the sole production of the Congress it was worth coming 
here to meet that it might be produced.” This praise is indicative of the great 
esteem in which Billings was held in England. 

° For his complete discussion the reader is referred to the reprint of this lecture 
in this number of the Bulletin. 

* Transactions of the Medical and Chirurgical Faculty of the State of Maryland, 
1883, p. 79. 
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It was not only of the student that he was thinking, but also of 
the part that the history of medicine might play in the life of a cul- 
tured physician. He felt that a doctor who had around him books 
on medical history and some of the old classics into which he dipped 
in his few hours of leisure “ is a man of more culture and broader 
views than the one who has only the modern manuals, or rather those 
which were modern when he attended lectures.’. . . It certainly does 
not cause a lower estimate of his ability as a practical physician and 
surgeon to know that he reads something else besides manuals and 
text-books.”’ ® 

Now let us see what he did to put these ideals into practice at the 
Johns Hopkins. In the year the University opened, 1876, he was 
appointed Lecturer in the History of Medicine, and at the same time 
was medical adviser to the Trustees of the Hospital and was work- 
ing on the plans and construction of the Hospital. He was scheduled 
for a course of ten lectures in January 1877, of which we have no 
record. In the autumn of that year he gave the course of twenty 
lectures mentioned above and of which we fortunately have a large 
part of his notes.’ In this series he gave a comprehensive picture of 
medicine from the days of primitive man, always emphasizing the 
effect of thought at various periods on the thinking of our own 
times. Some of his ideas will be treated in more detail later. From 
the President’s Report for that year we learn that there was an 
average attendance of forty-nine at these lectures in the old Hopkins 
Hall. 

One of those attending this course was Dr. W. H. Howell. This 
was the year before he entered the University and he had gone to 
see Dr. Gilman about taking work leading to medicine. Dr. Gilman 
advised him to go and hear Billings, and Dr. Howell has told me 
that this survey of the history of medicine was very stimulating 
and made him gladder than ever that he was going into medicine. 
He said there was one amusing remark about King Asa that he 


™“ Literature and Institutions.” In A Century of American Medicine, 1776-1876. 
Philadelphia, 1876, p. 350. 

® Transactions of the Medical and Chirurgical Faculty of the State of Maryland, 
1883, p. 79. 
® See Appendix for a list of these lectures. 
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had never forgotten, and which was a good example of Billings’ 
dry sense of humor. Fortunately I found this quotation in Billings’ 
notes and so am able to give it. After speaking of the Jewish priests 
as the chief physicians, he says: “‘ That there were other physicians 
is probable from the grimly sarcastic account of King Asa who ‘ in 
his disease sought not to the Lord but to the physicians. And Asa 
slept with his fathers.’ ” 

He does not appear to have given any more courses in the next 
few years, but he was in close association with the University and 
the Hospital. It must be remembered that it was in these years that 
he was planning his two monumental works, the Jndex-Catalogue of 
the Library of the Surgeon General's Office and the Index Medicus; 
was working on the organization of the National Board of Health; 
and was supervising the vital statistics of the Tenth Census. 

In 1883, when the Medical Faculty was formed, he was appointed 
Professor of Hygiene, but since he felt he could not leave the Army 
he reluctantly refused the offer. So instead he was made Lecturer 
in Municipal Hygiene, and in the spring of 1884 gave a course of 
twelve lectures. When the Hospital opened in 1889 he was placed 
in charge of the Department of Hygiene and of the Hygienic Lab- 
oratory. For two years he gave courses in the subject to the graduate 
students in medicine, but in 1891, although still retaining his title 
of Lecturer in Municipal Hygiene, he gave three lectures in the 
History of Medicine, which he continued in the following year. 

When the Medical School opened in 1893 he was appointed Lec- 
turer in the History and Literature of Medicine, which post he held 
until his resignation in 1905. At first the lectures were still for the 
graduates, but in 1895 they appear in the curriculum of the Medical 
School. In the announcement for 1897-98 the lectures are listed for 
the third year—“ attended by all students.” From 1902 on the 
lectures appear to have been for third and fourth year students, at 
4:30 Friday afternoons. 

From his notes it seems that these lectures followed the same plan 
as the course he had given in 1877, only they were spread over a 
number of years. Thus in the first year he covered the ground of 
the first three or four lectures of his earlier course. The course was 
continued in the next year and so on. Thus it was about six years 











376 SANFORD V. LARKEY 





before he had completely covered the subject. It can be seen that 
this was not as satisfactory as his first course, and left much to be 
desired. It must not be inferred that he had simply used his old 
notes, for it can be seen from those that we still have that he had 
modified his lectures very extensively, bringing in the latest results 
of historical research. These interpolations are of value in showing 
how closely he followed the literature and how sound were his 
judgments of contemporary scholars. 

It must be remembered that at the same time Dr. Osler and others 
were also giving instruction in the history of medicine by relating 
the historical standpoint to the clinical teaching ; by having informal 
gatherings ; and by the many fine papers given at the monthly meet- 
ings of the Historical Club.*° In the early years Dr. Billings gave 
a number of talks at the Club, some of which appeared in the Johns 
Hopkins Hospital Bulletin.” 

From his !ecture notes and from his published writings one gains 
the realization that Billings was as great an historian as he was 
great in everything he attempted. He saw the subject in its broadest 
implications and was not content that it develop independently of 
other realms of thought. He expressed his point of view in his 
introductory lecture at the Lowell Institute of Boston in 1887: 

*° William Osler, “ A Note on the Teaching of the History of Medicine.” British 
Medical Journal, 1902, vol. 2, p. 93. In this note Dr. Osler says attendance at Dr. 
Billings’ lectures was optional. 

2“ Rare Medical Books.” Johns Hopkins Hospital Bulletin, 1890, vol. 1, pp. 
27-31. 

“ Symphorien Champier.” Jbid., 1893, vol. 4, pp. 99-100. 

“John Arderne and Early English Medical Writers.” Jbid., 1894, vol. 5, pp. 21- 
22 and 67. 

In 1893 he gave two other lectures at the Historical Club, one on “ John Hunter ” 
which probably was similar to the lecture quoted in this paper, and one on the 
“ Operation of Lithotomy,” most of the material of which appears in his History 
of Surgery. 

For the biography of Dr. Billings the reader is referred to Dr. Fielding H. Gar- 
rison’s delightful memoir, John Shaw Billings, G. P. Putnam’s Sons, New York, 
1915, which contains a good bibliography. However it does not list the papers 
cited above or the review “ Higher Medical Education.” 

Two other valuable biographical sources are National Academy of Sciences. 
Biographical Memoirs, Washington, 1917, vol. 8, pp. 373-416. Biographical Memoir 
of John Shaw Billings, 1838-1913, by S. Weir Mitchell, with The Scientific Work 
of John Shaw Billings by Fielding H. Garrison; and H. M. Lydenberg’s John 
Shaw Billings, Chicago, 1924. 
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“ To attempt to isolate the history of medicine, and to compre- 
hend its curious ebbs and flows of doctrine, from medical writings 
only, is like cutting a narrow strip from the centre of a piece of 
tapestry and speculating upon the origin and purpose of the cut 
threads and fragments of patterns that may be found in it. 

“We cannot appreciate Hippocrates without some knowledge of 
the Greek schools of philosophy ; we cannot understand Galen, with- 
out knowing the teachings of Plato and Aristotle; it is not possible 
to see why such strong opposition was made to Vesalius and Van 
Helmont if we know nothing of the history of Catholicism and of 
the Protestant reformation; and the existing differences in regard 
to medical legislation and education in civilized countries cannot be 
fully appreciated without information as to the mode of develop- 
ment of the polity of the several States. 

“ Medical history, in fact includes much that belongs also to the 
history of philosophy, jurisprudence and science, the chief differ- 
ence being that different names are used as mile-stones and guide- 


posts.” ** 


At the same time he felt that medical history could contribute to 
general history. As an example he pointed out the profound influ- 
ence the great epidemics had had on the political and social history 
of Europe, but that the effect of these terrible visitations of disease 
had, in his time, not been fully appreciated or adequately investigated 
by historians. 

Throughout his lectures he related the medical ideas to the activi- 
ties and thought of the period. Thus he begins his lecture on Para- 
celsus by giving the setting of the year 1520, showing what events 
were transpiring in the Europe of that day and who were the 
principal actors on the scene. 

In his lectures on Primitive Medicine he pointed out how many 
of the ideas of ancient races and of modern savage tribes had their 
counterparts among the more civilized peoples of our own day, and 
how necessary a knowledge of such influences was to a true under- 
standing of human psychology, not only as it influenced the reactions 
of the individual patient, but also as it hindered the development of 


72“ The History of Medicine.” Boston Medical and Surgical Journal, 1888, vol. 
118, p. 29. 
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scientific medicine. But in speaking of ancient medicine, as for 
instance of the Egyptians, he was careful not to make too close an 
analogy with the practices of modern savages. The lack of such 
caution by other writers has led to many misconceptions of the 
medicine of the great early civilizations. The notes of the 1877 
lectures well express his views. 


“Comparing the records and traditions relating to Egypt, Chal- 
dea, India and Persia, it is, I think, evident that a very considerable 
degree of culture and scientific development had been reached in 
Egypt long before similar progress had been made in India, and the 
same is true for Mesopotamia, unless the age of the Vedas has been 
underestimated by at least a thousand years, or else that the beliefs 
and superstitions of the aboriginal Turaman inhabitants of India 
were accepted to some extent by their Aryan conquerors which last 
supposition seems not improbable. It is also clear that several thou- 
sand years ago a stage of mental development had been reached 
which is widely different from that presented by savage tribes now 
in existence. . . . We must be cautious, then, in comparing the 
Medicine Man of the Sioux or Cammas with the Egyptian priest, 
the Chaldean Magus, or the Aryan Brahmin; but all present this in 
common that they mingle religious beliefs and ceremonies with their 
theory and practice of medicine, and all attempt to act on the body 
by remedies addressed to the mind through the special senses, a 
method of therapeutics which merits more attention and scientific 
investigation than it has yet received.” 


One is tempted to give many quotations from these unpublished 
notes, but a few that are particularly typical must suffice. One thing 
in which he was especially interested was the ideas that lay just 
outside the realm of rational thought, the primitive beliefs as men- 
tioned above, and the metaphysical and mystical concepts of the 
alchemists. In his lecture on Paracelsus and his followers he gives 
a very good analysis of the basis of their thinking: 


“T have already told you that alchemy is a branch of magic, and 
that its doctrines came from the far east through the Jews and 
Arabs. The love for the marvellous and strange is almost an essen- 
tial part of human nature. As children we have all listened eagerly 
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to the nursery tales of Jack and the Bean-stalk, and the Seven 
Swans, and we may remember that fairies and genii seemed as 
natural and reasonable as cannibals or gorillas, while it was much 
more satisfactory to hear about their exploits. 

“In the childhood of nations it is not otherwise, and thus the 
myths, legends and parables of the ancient east became to some 
extent real histories to the West. 

“ Among these parables came that of alchemy, curiously twisted 
and deformed by its passage through the Neoplatonists of Alexan- 
dria, and through the Arabian chemists. 

“Tt is by no means true that all works on alchemy relate to the 
transmutation of metals or the making of gold. 

“From the point of view of one adept it is a religion, in which 
the chemical jargon is used to teach doctrines which could not safely 
be plainly spoken ;—from another side it is a system of philosophy,— 
and again an art. 

“T have, already, in speaking of magic as a system of philosophy, 
explained that it rests on the belief in the existence of a subtle, all- 
pervading ether, which is neither matter nor spirit, but the connect- 
ing link between the two. This theory is the corner-stone of the 
doctrine of Paracelsus. He called this Ether the ‘ Ens Astrale,’ the 
great M, or the Astral light. He thought that it was an emanation 
from the stars, and that every individual had his own portion of it. 

“Tf you wish to know more of his theories on this subject you 
will find them very fairly set forth in two novels by Bulwer ‘ Zanoni’ 
and the ‘ Strange Story.’ 

“Tt is very hard to think in the abstract. Properly speaking there 
are but two abstract sciences,—logic and mathematics. In all reason- 
ing or speculation about medicine we use conscious or unconscious 
personifications when we attempt to use abstract terms. 

“The name which we at first employ to designate a certain un- 
known thing, like the mathematical + soon assumes an individuality 
and becomes personified to us. For instance we habitually speak of 
life, disease and death, as if they were individual entities; we say 
that disease attacks a person, that it is driven out, &c. So each form 
of disordered action after it is sufficiently identified and individual- 
ized to receive a name, becomes soon, in common language, an indi- 
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vidual thing. We speak of cholera as travelling, of smallpox as 
being stamped out, of fever as consuming the tissues. In the great 
majority of cases such personification does no harm; but the power 
.of names and words is very great, and every now and then it hap- 
pens that treatment is based on the existence of the personification 
which is but a figment of the brain of some poetical or imaginative 
thinker. The less a person is accustomed to define strictly the mean- 
ing of the abstract terms he uses, the more certainly will he be led 
into error from this cause. As has been before pointed out this has 
been the case with regard to the use of the word Nature. As actually 
used by the majority of writers it means a feminine impersonifica- 
tion of Superior Power, that is of Divinity. To those who are 
familiar with ancient art and literature this is represented by the 
Sphynx. Now to understand the meaning of magic and alchemy, 
and their spirits, good and bad, their, to us, absurd doctrines, and 
the power of the faith which they had in them, which was so great 
that the fear of death at the hands of the Inquisition was not suffi- 
cient to restrain men from devotion to them, we must bear in mind 
these points.” 


Mesmerism and Homeopathy were to him the modern results of 
Paracelsianism, an influence which he expected would persist. 


“Of one thing we may be sure: that the essential nature of Para- 
celsusism still survives, and will from time to time reappear in more 
or less eccentric forms; but always with two characteristics. First, 
the absence of true scientific observation and experiment. They 
never make any advances in anatomy, physiology, pathology, or 
diagnosis. Second, they are marked by loud and positive statements 
that every one who does not subscribe to the doctrine is utterly and 
entirely wrong. 

x * * * * 

“In speaking of the methodic sect I have hinted that the self 
appointed medical reformers who undertake their work by a new 
theory which is to be a short cut to wisdom and a royal road to 
practise are to be looked on with much scientific scepticism. History 
teaches that it is not by such that real reforms and substantial 
progress are ever effected; yet they have their use as speaking trum- 
pets to proclaim the disbelief which has been gradually spreading, 
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and to break down dogmatic traditions which are preventing prog- 
ress. Their good effects are destructive, not constructive.” 


Another example of this interest is his paper ‘‘ The King’s Touch 
for Scrofula’’** given at the Charaka Club, of which he was one 
of the founders. In this he attempts to give a rational explanation 
for the reputed cures. 

Although he was a profound student of the occult philosophies 
and delighted in tracing their development and influence, he did not 
allow a discussion of them to play an inordinate part in his lectures. 
As can be seen in the Appendix he followed his lecture on the Para- 
celsians by speaking of what he termed “a totally different class of 
men, the observers and investigators.” Probably the best of these 
talks was the one on John Hunter, where after treating in detail 
his contributions he gives the following estimate of the man: 


“Tt is exceedingly difficult to estimate the amount and value of 
his contributions to medical science, or to understand what he really 
meant by some of his very obscure sentences. He was no scholar 
and troubled himself very little about what others had done, or about 
the opinions or theories contained in books; in fact it is not easy 
from his writings to discover that he ever read any books. He made 
his own observations, experiments and deductions, without reference 
to the work of others, and the result was that he sometimes repeats 
discoveries which had been made long before his time, although it 
is safe to say that he never worked on any subject without casting 
a new light upon it. He was a great thinker—one of those men who 
appear only at long intervals,—who revolutionize existing methods ; 
but he is peculiar in this that he was not a clear thinker, or at least 
could not express his thoughts clearly. This was no doubt due 
largely to his very defective education as a youth, and I have no 
doubt was one of the main reasons why he published so little until 
late in life. 

“Sir James Paget in the Hunterian Oration of the present year 
points out that ‘he was at work for eighteen years before he pub- 
lished anything in his own name. He was forty-three when he pub- 
lished his first work, that on the teeth, and for his great work on 


*® Proceedings of the Charaka Club, 1906, vol. 2, pp. 58-71. 
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the blood and inflammation he may be said to have begun collecting 
materials while he was a student . . . he worked at it for forty 
years, and he had only just begun to print it when he died.’ 

“This is attributed by Sir James to his caution and desire for 
accuracy; but I would add that he had to learn how to give his 
message intelligibly. Hunter says himself that his special induce- 
ment to undertake lecturing was ‘the great advantage every one 
finds by putting his thoughts into writing. A man can never tell 
how much he knows till he arranges his knowledge, and then he 
can tell how defective it is. Hence it is that all the authors of any 
consideration in physic have been public teachers.’ 

“When it is said that Hunter was a great thinker it must not be 
understood that he was a good logician. He was not a master of 
the meaning of words he could not define, nor set forth the connec- 
tion of his ideas, and, as Sir James Paget remarks: ‘ Thoughts and 
words are so closely interwoven that each shares always the quali- 
ties of the other. They are like mutual reflectors: if either of them 
distorts an object placed between them the other cannot but receive 
the distorted image and reflect it.’ I think it probable that the reason 
why he worked eighteen years before publishing was because he 
had not been able to say what he wished, not because he had no 
desire to speak ;—and that his own explanation of why he began to 
write is the true one. Gradually he did learn to reason and to 
communicate his thoughts, though always in a style obscure and 
disconnected, and as the power increased, so did the taste for 


exercising it.” 
* * * * * 


“The character of John Hunter is in many respects a puzzling 
one, and I have not found the difficulty of understanding him and 
his work cleared up by the many dissertations and eulogies which 
have been published upon them. Certainly he was a tremendous 
worker: his labors were almost incessant, and in this he was like 
Haller ; but in almost every other respect the two men form a com- 
plete contrast. The Swiss was learned in all the knowledge of his 
time, was a man of great refinement and culture, and was religious 
to such an extent that in the latter part of his life he became exces- 
sively narrow in his views. The Scotchman was ignorant of almost 
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everything outside the pale of his own observation, was rough and 
uncouth in manner, and was certainly anything but a devotee. 

“Tt is probable that the ignorance of Hunter of what had been 
done by others was not so great as has been inferred from the fact 
that he rarely quotes or refers to others; but it should be remem- 
bered that he was for a long time associated with his brother who 
was certainly well acquainted with medical, and especially with ana- 
tomical and physiological literature, and that he daily met with men 
of culture and information. It appears to me that much of the work 
which he did while with his brother, and of the peculiar direction of 
his studies in after life was due to the pleasure which he took in 
the mechanical process of dissection. Even in the last years of his 
life Dr. Abernethy says that ‘he would stand for hours motionless 
as a statue, except that with a pair of forceps in either hand he was 
picking asunder the connecting fibres of some structure that he was 
examining.’ That to some persons this is a real source of pleasure 
I am sure, for I have known one or two men whose greatest delight 
was in the injection and preparation of specimens, not really for the 
sake of any knowledge to be gained thereby, but in part for the sake 
of mechanical exercise, in part for the pleasure in overcoming diffi- 
culties or of being able to do things in attempting which others have 
failed. Hunter went far beyond this it is true, but at first I think it 
was a powerful impelling motive. As a collector, observer, and 
experimenter, he certainly deserves all the praise bestowed on him; 
but it is more doubtful about his title to be called a great thinker. 
I should rather call him a shrewd questioner; but, as has been 
pointed out, his want of knowledge of language prevented him from 
being a good reasoner. He was himself perfectly aware of the 
utility of preliminary education and the value of literary research, 
and urged the formation of a library upon the College of Surgeons. 
Like Boerhaave he effected a great work through his pupils, Jenner, 
Abernethy, Astley Cooper, Physick, Home, and others, all of whom 
were trained by him and perpetuated and expanded his teachings. 
Since his day mere mechanical dexterity with some knowledge of 
ointments and plasters is no longer thought sufficient for the stock 
in trade of a surgeon. 

“His example is often quoted by those who wish to depreciate 
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the value of a liberal education as preliminary to the study of medi- 
cine ; but we have in this country tried pretty thoroughly the experi- 
ment of relying on uncultivated genius and have not yet found a 
second Hunter. 

“The possibility of such a case may well be kept in mind by 
university authorities, for it is their business to, if possible, recog- 
nize genius on the rare occasions when it comes into their hands; 
but I do not see how it follows that all average men are to be treated 
as if they had powers which they never show the slightest sign of 
possessing. No school can do much at first for such a man as 
Hunter : if brought to it he will not study; what he is to begin with 
is nature itself, and in his own way.” 


The independence of judgment shown in this extract is illustrated 
elsewhere in his lectures. He disagreed with Malgaigne and Darem- 
berg as to the anatomical and physiological knowledge found in 
Homer, feeling that it did not imply any more knowledge than pos- 
sessed by every butcher. Again, in criticizing Daremberg on Egyp- 
tian medicine, he expressed a view that is only now coming to be 
fully appreciated. 


“Daremberg thinks it improbable that any of the Oriental na- 
tions had anything that may be called scientific or natural medicine, 
i. e., medicine not connected with magic or exorcisms, prior to the 
Greeks ; but since he wrote considerable advance has been made in 
our knowledge of ancient history, particularly as regards Egypt, 
and I think there is no doubt that from the earliest times in Egypt 
and India there were ordinary practitioners as well as priestly ones, 
and that these last had two systems—one to impress the public and 
the other for practical use.” 


From all of his historical writings it is evident that he relied 
largely on the original works rather than on secondary sources. 
He was no mere bibliographer and one realizes that he must have 
read carefully most of that great store of old books that he was 
gathering together in the Surgeon-General’s Library. His “ His- 
tory of Surgery ”** shows his wide acquaintance with the writings 


**“ The History and Literature of Surgery.” In Frederic S. Dennis’ System of 
Surgery, Philadelphia, 1895, vol. 1, pp. 17-144. 
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in this field, both ancient and modern. As both Dr. Welch and Dr. 
Garrison rightly said, it was the best work on the subject in 
English, and it remains so today. 

He was the great pioneer of the history of medicine in this coun- 
try. Not only did he demonstrate the value of the subject in medical 
education and put his ideas into practice, but he collected our greatest 
library and in conjunction with it gave us our essential biblio- 
graphical tool, the /ndex-Catalogue. 

In 1876 Billings, speaking of Daniel Drake, said he was “ a man 
whose fame, as compared with that of his contemporaries, will 
probably be greater a century hence than it is today.”** This 
prophecy which has already come true might very well apply to 
Billings himself. For at the time of his death in 1913, although his 
reputation abroad was great, as Dr. Welch pointed out, some of 
the speakers at the memorial meeting at the Johns Hopkins His- 
torical Club ** felt he was not appreciated as much in his own coun- 
try as he should have been. Thus Dr. Norton said: “ His friends, 
of course knew his large powers, but he had none of that United 
States reputation that some men of much less worth and ability 
have.” But as Dr. Halsted said: “ Dr. Billings was too great a man 
to be fully appreciated in his time. The monuments of work which 
he has left are records the value of which cannot be estimated by 
the many, possibly by none; and the debt which others owe him for 
stimulus and suggestion can never be summed up.” 


APPENDIX 


The Course of Lectures on the History of Medicine, Medical 
Legislation and Medical Education given by Dr. Billings at the 
Johns Hopkins University in the Autumn of 1877. 


Through the great kindness of Mr. H. M. Lydenberg, Director 
of the New York Public Library, we have had the opportunity of 
studying the notes left by Dr. Billings. From these notes and from 


** Century of American Medicine, pp. 312-313. 
*° Johns Hopkins Hospital Bulletin, 1914, vol. 25, pp. 244-253. 
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other sources it has been possible to reconstruct not only the course 
given in 1877 but his subsequent lectures at Johns Hopkins. The 
notes were in eleven envelopes with a fairly definite arrangement. 
Some of the notes are typewritten, but a large proportion are in 
manuscript, evidently written by an amanuensis, as there are some 
additions in Billings’ own hand. From internal evidence it seems 
quite certain that this series of notes was for the 1877 lecture. 
While there are some gaps there are references to earlier or later 
lectures that aid us in supplying the missing titles. The typewritten 
and other notes were interpolated in the later series of lectures, since 
they contain references after 1877. While one cannot be certain of 
the exact order of the lectures or of the ground covered in a single 
lecture it is felt that the schedule below represents fairly accurately 
the scope of the course. 


Primitive beliefs of Medicine 
Medicine among modern savage tribes 


Influences of primitive ideas on modern thought 


Effect of imagination, Faith cures, etc. 

While only a few pages of notes for these lectures were found, it is 
quite possible the missing notes were used for the course of eight lectures 
given before the Lowell Institute of Boston in 1887, the first of which 
was published in the Boston Medical and Surgical Journal, January 5, 
1888, vol. 118, pages 29-31 and 57-60, and which covers the very same 
ground as these two lectures. 


Egyptian Medicine 
Biblical and Talmudic Medicine 


Indian Medicine 
The Vedas, Susruta and Charaka 


Greek Medicine 
Aesculapius, Homeric Medicine, Aesculapia 
Philosophy. Pythagoras, etc. 


Hippocrates 


[Dogmatism], Empiricism and Methodism 
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Roman Medicine 
Marcellus, Pliny, Celsus, Galen 


Arabic Medicine 
Medicine in the Early Middle Ages 


Hospitals and Medical Schools 
[possibly given later] 


The Black Death 


The Fifteenth Century 
Incunabula 
Syphilis 
Paracelsus 
Van Helmont, Valentinus, Sylvius 
Persistence of such views, Mesmerism, Homeopathy 


Observers and Investigators 
[ Vesalius, etc.], Lancisi 
Harvey and the Discovery of the Circulation 
Servetus, Columbus, Cesalpinus 
Harvey’s work 
Aselli, etc. 
Sydenham 
Haller 
John Hunter 


Bichat 


Modern Psysiology 
Bell, Magendie, Marshall Hall 


Medicine in America 
Largely on medical education 


Medical Legislation and Medical Education 
In early times 
Education in Hippocratic and Roman times 
[Possibly the lecture on Medieval Medical Schools (above) was given 
here. ] 





388 SANFORD V. LARKEY 


Medical Education in Europe 
as published as a review, “ Higher Medical Education,” in Am. J. Med. 
Sci., July, 1878, new series vol. 76, pp. 174-189. Reprinted in this 
number of the Bulletin of the Institute of the History of Medicine. 
[From a letter of Dr. Gilman we know this material was in the 
original course of lectures and would have been published in the essay 
“ Medical Education” but for financial stringency. ] 


Medical Education. The Future 


as in “ Medical Education” published in 1878 and reprinted in this 
issue of the Bulletin of the Institute of the History of Medicine. 





JoHN SHAW BILLINGS 


Director of The New York Public Library, about 1910 





JOHN SHAW BILLINGS AND THE NEW YORK 
PUBLIC LIBRARY 


H. M. LYDENBERG 
Director of The New York Public Library 


Every now and then after airily settling all the problems of the 
universe with neatness and dispatch I find myself speculating about 
various things that come nearer home. Sometimes, for instance, I 
have wondered what might have been the development of the library 
situation in New York City if half a century and more ago, back in 
1861, a tall, grave, competent, sympathetic young contract surgeon, 
walking the wards in one of the army hospitals in Georgetown, had 
not felt particularly drawn toward one of his patients, a young Union 
officer. John Shaw Billings could not save the boy’s life, but did 
come to know the patient’s brother, likewise a medical man, Dr. S. 
Weir Mitchell of Philadelphia. An intimate friendship developed 
that lasted through the life of each and had much to do with their 
future activities. 

Let me show you another picture, two lawyers at the dinner table 
in New York City, some thirty years later, chatting about this thing 
and that as they waited for the ladies to come down on their way 
to the opera. From that casual table talk sprang the movements that 
led to the consolidation of the Astor and Lenox libraries with the 
Tilden Trust on May 23, 1895. 

Now it happened that one of those men was John Lambert Cad- 
walader whose sister Weir Mitchell had married as his second wife, 
and that connection undoubtedly had much to do with the suggestion 
of Billings as Director of the new institution. 

When the offer was made in December 1895 he found it no easy 
thing to decline or accept. Just a year or two before that he had 
retired from the army after thirty years of long and faithful service, 
and had settled down in Philadelphia happy with many close and 
congenial friends, happy with the prospect of attractive research and 
teaching at the University of Pennsylvania. 

However, he decided to accept; and early in 1896 he began to 
come to New York a day or two a week to put himself in touch 
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with the staff, the problems, the opportunities of the new task. 
That summer he spent abroad, partly as one of the delegates from 
this country to the congress in London that resulted in the estab- 
lishment of the international catalogue of scientific literature ; partly 
to buy books and execute other commissions for the library. 

He returned in September. It was then I got my first sight of 
that man who played so important a part in so many widely sepa- 
rated activities. He did nothing more than look down at me over 
his glasses and ask about my summer’s work, but I then knew I 
stood before a presence. I am not certain just what he said, but I 
do recall after all these years my striking impression of his power 
to draw out with a minimum of exertion from himself the maximum 
result from the person facing him, to inspire a feeling of confidence, 
a recognition of competence, a happiness to work with and for him. 

When he took up the new task he faced a situation full of possi- 
bilities and equally full of problems. The Astor Library then had 
served two generations, its influence spreading far beyond New 
York, touching almost any scholar or investigator in the country 
who was working with problems that called for reference to the 
printed page. Its books constitute a lasting monument to the fore- 
sight, imagination, scholarly insistence of Joseph Green Cogswell. 

It was Cogswell who first among all the sons of America had the 
dream—and saw that dream come true—of developing a library for 
research, for scholarship. College and university libraries in this 
country go back to the very founding of Harvard over 300 years 
ago. Subscription libraries date from Franklin’s times. The free 
circulating library idea first took a prominent place when Ticknor 
and other friends of Cogswell started the Boston Public Library. 
One more library was, therefore, nothing startling in itself. But 
Cogswell’s distinction and achievement lay in his success in per- 
suading John Jacob Astor, not to found another library, but to 
establish a research institution, a collection devoted to clearly de- 
fined ideals, a library to supplement and to complement other efforts 
in a way hitherto unfulfilled in this country. Founded in 1849, 
opened in 1854, it had in 1896 almost half a century to its credit. 
It enjoyed the fruits and suffered the handicaps of any institution 
bearing a family name. The Astor family had supported it loyally 
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for three generations and at length had come to realize that though 
it had always been a public library public appreciation was more 
likely to be expressed in complaint than in support. 

The Lenox Library then but twenty-five years old was primarily 
a tribute to James Lenox as a book collector, an outstanding man 
in that field, a collector moved more by the character and quality of 
his books than by mere quantity. His interest in the Bible led him 
to gather one of the great collections of Bibles in English. From 
that interest it was easy to see how his efforts bore fruit in the 
field of early printed books, his copy of the Gutenberg Bible being 
the first to reach these western shores. Shakespeare, Bunyan, Milton 
likewise came within his ken. He did well in all those fields, but it 
was American history that marked his greatest success. 

He died in 1880, and his successors carried on for fifteen years in 
the same lines he had followed, with Dr. George Henry Moore in 
active control for most of that time. New blood in the trustees, 
however, had come to recognize that new possibilities lay before 
them, and they seized with eagerness the opportunity of joining with 
the Astor Library and the Tilden Trust. 

The Tilden Trust was an expression of the democratic ideals of 
Samuel Jones Tilden, who by his will left the bulk of his estate to a 
trust to be formed for establishment of a free library and reading 
room and for the promotion of “such scientific and educational 
objects as my executors and trustees may more particularly desig- 
nate.” There is no need to talk here about the classic struggles over 
the Tilden will. Suffice it to say that by the middle nineties the 
trustees had arranged with one of the Tilden heirs for transfer to 
them of her interest in the estate in case the will was broken. 

We are here tonight to talk about Billings and his work with The 
New York Public Library, and I do not want to seem to speak overly 
long about prehistoric times. I do feel, however, that a word or 
two about the early days of the three libraries so recently fused into 
one may help to understand the setting that faced the new Director 
in his new task. 

Just a moment now as to the less distant past. I have no doubt 
that some form of consolidation of library activities in New York 
City would have developed even if John Cadwalader and Lewis 
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Cass Ledyard had not had their talk that evening after dinner. 
The very feel of consolidation was in the air. The solution was 
almost at saturation point. It needed only slight movement to bring 
precipitation. 

I have no doubt either that it was due to the sanity, good judg- 
ment, altruism, sense of responsibility of John Cadwalader, Lewis 
Cass Ledyard, George Lockhart Rives, John Stewart Kennedy that 
the particular shape and form taken by this movement towards con- 
solidation proved so beneficial to all concerned, to the public as well 
as to the groups immediately affected. To the public spirit, devotion 
to the common weal, consistent self-sacrifice of those men too much 
credit can never be given. 

So much for the background, immediate and more distant. When 
Billings came on the stage he found the income of the new corpo- 
ration amounted to about $160,000 a year, its stock of books to 
some 350,000 (about half the number reported then for the Library 
of Congress or Boston Public Library, a little less than Harvard or 
the newly formed library of the University of Chicago). In 1895 
the Astor and Lenox libraries reported the use of 260,694 volumes 
by 94,331 readers. The Astor stock represented Cogswell’s idea of 
a scholar’s library, faithfully continued by his successors. The Lenox 
stock, as sketched before, represented the collecting activities of 
James Lenox, carried on in the same fields by his successors. The 
books turned over to the Tilden Trust by the Tilden estate amounted 
to something like 20,000 volumes typical of the collections of a 
cultured lawyer and public man of those days. The Tilden contri- 
bution was largely financial. 

Billings found neither library with a satisfactory catalogue judged 
even by standards current in those days. Both the Astor and Lenox 
collections were classified according to fixed locations. Neither build- 
ing had artificial light. Each closed three weeks or a month in sum- 
mer for cleaning and for vacations. One of the first things Billings 
did was to provide electric light for each, and thus permit the reading 
rooms to be open until six in winter. It was a welcome change from 
the old days when the closing hour depended on the time the dusk 
arrived or whether the clouds and fogs hung low or high. 

He found the Astor books catalogued in two printed records of 
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four volumes each, noting the holdings as of 1860 and 1880 respec- 
tively, with an intermediate supplementary volume dated 1866, all 
arranged by authors. By 1896 there had grown up half a dozen 
card catalogues for official and for public use, a decidedly bewilder- 
ing system of guides for the reader to struggle with until he learned 
their principles. The Lenox collection had no complete catalogue. 
In print there were half a dozen short title lists covering various 
classes of books. Supplementing them was a dictionary catalogue 
on standard size cards of about 60,000 entries. The whole Tilden 
contribution had to be catalogued. At the Astor Library there were 
piled up 25,000 uncatalogued volumes, at Lenox about 100,000 un- 
catalogued pieces, and in addition there were probably 150,000 titles 
at Astor that needed recataloguing. Two cataloguers at Astor and 
one at Lenox cared for current accessions. 

It did not take long for the new life and vigor to make itself 
known. A Bulletin rolled off the press in January 1897, and since 
that date has come out regularly month by month, now in its forty- 
second year. The staff was organized into executive, catalogue, shelf, 
readers, and periodicals departments. Some 350 new periodicals 
were added, with the current issues put at the command of readers. 
(Heretofore they had not been ready for use until the completed 
volumes had been bound, catalogued, and shelved.) A bindery was 
established, an apprentice class begun, departments formed for the 
collections of manuscripts, maps, prints, Jewish and Slavonic books. 
All music, genealogy, local history was concentrated into a single 
reading room in the Lenox building. 

Billings began a new catalogue for public and staff, and simul- 
taneously took up the problem of reclassification. This new cata- 
logue—on standard sized cards—consisted of a single author record 
for official use, including the collections in both buildings; for the 
public a separate dictionary catalogue by author and subject for the 
Astor and Lenox buildings. To this was added a feature new to 
general library practice, though well known to the users of the Sur- 
geon General’s catalogue where Billings had for a generation been 
making such a brilliant demonstration of his new conception. I refer 
to the indexing of articles in periodicals and filing into the catalogue 
the cards for these articles with the cards recording in normal 
fashion the author and the subject of the printed books. 
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Not only did the whole collection have to be recatalogued, but it 
had to be reclassified. Feeling that none of the general classifications 
then available would meet such special problems as faced him, with 
the books before him Billings devised a special classification system 
for this special collection, a system of relative rather than fixed 
location, catholic enough to include all the books then owned by the 
Library, elastic enough to provide for indefinite expansion. I like 
to turn to his ““ Memorandum on classification in The New York 
Public Library, 1 January 1899” and recall this characteristic gen- 
eralization of what he was trying to do. I think you will agree that 
in its way it is unquestionably a gem. 


“Upon this classification it may be remarked that it is not a copy 
of any classification used elsewhere; that it is not specially original ; 
that it is not logical so far as the succession of different depart- 
ments in relation to the operations of the human mind is concerned; 
that it is not recommended for any other library, and that no other 
librarian would approve of it. As to the system of marking, it is 
not mnemonic, and its chief recommendation is that it indicates the 
classes with a comparatively small number of signs. By its means 
books in the library are divided into about 12,000 groups, with an 
average of less than forty (40) books in each group, and the average 
number of letters in the mark for each of these 12,000 groups is 
three. When more minute classification proves desirable another 
letter can be added; four-letter groups would give us 250,000 
groups.” 

As I look back at those early days I think it safe to say the only 
problem of library administration Billings did not take up then and 
finish was that of the shelf list. Why he deferred action I know not. 
The shelf list certainly remained an untouched problem until after 
he died. Without a shelf list the administration of a collection run- 
ning into the millions of books that now pay so eloquent a tribute 
to Billings would be impossible. 

All of this has to do with domestic and interior problems. A 
wider one, broader, more obvious if not more important, was the 
question of the location and plan for the central building steadfastly 
held in mind from the beginning. There is no need here for a de- 
tailed record of the long and difficult steps that led to final accom- 
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plishment, but it is proper to say that in the development of the plan 
from early days to final fruition Billings played an important part. 

It was on March 25, 1896 that the trustees of the new library 
delivered to the Mayor an address suggesting that the city erect on 
the site of the Croton water reservoir on Fifth Avenue between 
Fortieth and Forty-second Streets a building to house the collections 
then owned by the New York Public Library and in addition to 
provide for circulation of books for home use. 

\s a result of this there came legislation at Albany in May 1897 
authorizing the city to erect such a building. Two architectural 
competitions for the plans for the new structure were held during 
the summer of 1897, the plans submitted by Messrs. Carrere and 
Hastings being chosen in November. On December 8th and 9th 
contracts were executed between the city and the library and the 
city and the architects. The cornerstone was laid on November 11, 
1902, and the building opened for public use on May 23, 1911, a 
monument to the city that recognized the opportunities for public 
service offered by such a structure, a monument to the distinct appre- 
ciation of the appeal that stone and marble can offer when molded 
by a competent architect, and a monument of equal eloquence, I feel, 
to the foresight, the judgment, the skill of Billings who conceived 
the plan and was happy enough to live to see it brought from the 
realm of dreams to the workaday world. 

It was he who from the first had the idea of erecting this structure 
around the two inner courts, the idea of putting the main reading 
room at the rear on top of the main stack room, of providing various 
special reading rooms for scholars and investigators in special fields, 
of concentrating the administration at one side of the building, all 
obvious enough as we see them working out, but none, so far as I 
recall, developed until then in such striking fashion. 

\nother service Billings rendered the public comes next to mind 
in connection with the circulation of books for home use. From the 
very beginning everyone concerned with the new institution realized 
that in addition to the help it hoped to give the scholar and investi- 
gator lay an equally important, an equally commendable, service to 
the general public needing books for home use. It was felt, however, 
that it would be best first to define and mold clearly the ideals to be 
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followed for the research man, and leave for later consideration the 
needs of the general public. 

\t that time there were in New York City a dozen or more inde 
pendent library organizations providing books for home use, some 
planned for general interests, some with the needs of particular 
groups or localities most prominently in mind. All received support 
to a certain extent from the city, to a lesser extent from the state, 
and in varying degrees from subscribers, friends, and well wishers. 

In June 1900 the comptroller of the city, Mr. Bird S. Coler, asked 
the trustees of The New York Public Library to study the problem 
on behalf of the city and to recommend such improvements in rela 
tions between the city and these libraries as this study and investi 
gation might indicate. This survey was made that summer by Dr 
Billings. In September the trustees recommended to the comptroller 
the organization of a definite central system with satisfactory super 
vision and accountability ; a request to one of the existing library 
corporations to undertake the organization of such a system; this 
corporation to act also as the central authority for the approval of 
expenditures, for the present to confine its activities to the boroughs 
of Manhattan and Bronx. 

Concurrent with this, partly through independent motives and 


partly as a result of the study during the summer, came an offer in 


December 1900 from the New York Free Circulating Library sug 
gesting consolidation with The New York Public Library. This 
took shape in January following, and then on March 12, 1901 came 
the letter from Mr. Andrew Carnegie to Dr. Billings offering money 
to build 65 libraries for New York City estimated to cost $5,200,000, 
on condition that the city agree to provide the sites, to equip these 
libraries with books and furniture, and to assure them adequate 
maintenance in future. The contract between the city and Mr. Car- 
negie putting this agreement into formal effect was dated July 17th, 
and the first building erected as a result of this, the Yorkville branch, 
was opened on December 13, 1902. 

\nd now the record draws to a close, a close to a life of amazing 
achievement. He came to the library in 1896. The seventeen years 
following saw dreams realized in a way given only to those who 


deserve success. He kept up his steady, sturdy, persistent, zealous 
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devotion until the very end. The day’s work was well near its end 
on that afternoon of Monday, March 3, 1913, when he came to 
my desk, put out his hand, and said with that engaging smile 
characteristic of the man, ‘* Well, goodbye, the operation’s tomo 
row, and I'll be seeing you a day or so later.”’ 

The reports at first were encouraging, but pneumonia set in, and 
he died on the 11th. The funeral services were held on the 14th in 
the Georgetown church he had walked out of with his bride nearly 
fifty years before. Burial took place at Arlington. 

Others have paid tribute to this man’s attainment in various 
fields; a bewildering, amazing, inspiring record, combining versa- 
tility with thorough-going reliability, scholarship with ever present 
contact with the workaday world. I am glad of this chance to say 
that in the field of librarianship he holds as high a rank as he did 
in the fields of medicine, of engineering, of statistics. Those who 
worked with him came to appreciate his complete command of the 
situation facing him and them, rejoiced at the opportunity of work 


ing with so competent a spirit, undoubtedly were annoyed at times 
by his inflexibility, but with equal certainty usually came to admit 


and insist with pleasure and emphasis that he was right. Everyone 
of us can rejoice that we have had the chance to touch the hem of 
the garment of such a man, rejoice that he saw such visions, that 
he was able in so striking a fashion not only to conceive them but 


to carry them through to triumphant conclusion. 
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Granulomatous lesions of the small and large bowel have attracted 
much attention in recent years. In 1932 Crohn, Ginzburg and Oppen- 
heimer (1) reported a series of 14 cases, establishing what they con- 
sidered to be a pathological and clinical entity. This disease, which 
they named regional ileilis, was characterized by ulceration of the 
terminal portion of the ileum in young adults, followed by marked 
stenosis of the ileum, and frequently by fistula formation. Since 
then there has appeared an extensive literature on this subject with 
numerous case reports. Such new data as have been gathered are 
supplemental rather than contradictory to the postulations of Crohn 
and his associates, and it has been necessary for them to expand their 
conception of the disease (2). The etiology, however, is still unknown. 
In presenting a series of cases observed in the Johns Hopkins Hospital 
since 1932 our purpose is not only to confirm further the well-estab- 
lished clinical features, but chiefly to throw further light upon the 
nature and distribution of the pathological lesion. 

Since 1932 10 patients, presenting the clinical features and path- 
ological lesions of regional ileitis, have been treated in the Johns 
Hopkins Hospital.' These varied in age from 23 to 48 years; 9 of the 
10 were males, 4 were negroes, none was of Hebrew extraction. In 2 
cases the onset was abrupt, suggesting an attack of acute appendicitis; 
in 3 cases the disease began with a diarrhoea of some duration; in 4 
cases the symptoms and signs were those of a chronic partial intestinal 
obstruction, and 1 patient came to us on account of a persistent ab- 
dominal fistula following an appendectomy for indefinite abdominal 


‘The hospital numbers of these patients were the following: U 30583, 
U 42487, U 49046, U 53608, U 60666, U 61299, U 61731, U 64772, U 115493, 
U 119539, 
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symptoms 18 months previously. Only 2 of the 10 had undergone a 
previous appendectomy. Diagnosis of the lesion by roentgenography 
was made in only 2 cases. All 10 patients were subjected to operation, 
and in each case the diseased segment of ileum was resected. There 
was one immediate fatal result. This patient died three days after 
operation with extensive bronchopneumonia. One patient has had a 
recurrence of the disease, and at the second operation a short-circuit- 
ing anastomosis was performed. He has since had no symptoms. 
The other patients are all well except one who died of cirrhosis of 
the liver two years after his operation for regional ileitis. It is in- 
teresting that the liver condition had been noticed at that operation. 
The Wassermann reaction was positive in only one case, and this pa- 





Fic. 1. REGIONAL ILEITIS 


tient had received antisyphilitic treatment for several months prior 
to the onset of intestinal symptoms. Only the most recent 3 patients 
have been tested with the Frei antigen, but in each case the response 
was negative. 

The pathological findings in these 10 cases are quite typical of 
regional ileitis. The terminal segment of ileum was involved in 5 
cases, and in the other 5 the involved segment of ileum was located 
from 1 to 3 feet above the ileocaecal valve. None of the 10 cases had 
multiple lesions and in none was there involvement of the colon. 
The mesenteric glands draining the affected loop of bowel were en- 
larged in every case. Grossly, the specimens were described as thick- 
ened, hose-like, with a roughened serosal surface. Ulceration of the 


mucosa was present in every case. Various stages of inflammatory 
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response, and scarring of the intestinal coats are to be seen under the 
microscope. In several instances giant cells are present, but there are 
no true tubercles, and no tubercle bacilli can be found. The enlarged 
mesenteric lymph nodes show a non-specific response. 

Before discussing the etiological aspects of regional ileitis, a second 
group, consisting of three cases, is presented for purposes of compari- 


son. 


S. S. (U-61624). A negress, aged 33, known to have syphilis, entered the 
hospital with a diagnosis of acute right mastoiditis. Following simple mastoid- 
ectomy she developed lateral sinus thrombosis. During convalescence from this 
she developed a bloody diarrhea, with fever, progressive weakness, and loss of 
weight. A granulomatous lesion of the vulva was noted, and the patient showed 
a positive response to the Frei antigen. She developed a hectic fever and marked 
anemia. A diagnosis of ulcerative colitis was made, and a terminal ileostomy per- 
formed. The patient continued to grow weaker, however, and died 4 months 
after the onset of symptoms. Autopsy (no. 14362) revealed extensive ulceration 
of the ascending and transverse colon. The maximum involvement was situated 
midway between caecum and hepatic flexure. The wall of the colon was markedly 
thickened. Under the microscope the appearance is that of an acute ulcerative 
process, with destruction of the mucosa. The submucosa and muscularis are 
densely infiltrated with mononuclear cells, and there is much scarring. 


J. J. (U-107897). A negro, aged 27, complained of aching and cramp-like 
abdominal pain, chiefly around the umbilicus, of two years’ duration. He had 
had no diarrhoea. Roentgenography revealed a deformity of the transverse 
colon with constriction at the splenic flexure. The Wassermann reaction was nega- 
tive but there was a positive response to the Frei antigen. At operation the trans- 
verse colon was roughened, irregular and indurated. The sigmoid colon was also 
thought to be involved. An ileostomy was performed. The patient improved 
rapidly, and for one year felt perfectly well. He reentered the hospital to have 
the ileostomy closed, and this was done. He became very ill immediately after 
the operation, and died on the third day. Autopsy (no. 15360) revealed gross 
alteration of the transverse colon, with recent perforation of an ulcer at the 
splenic flexure. There was generalized peritonitis. The colon from hepatic to 
splenic flexure was thickened, with large, deep ulcers of the mucosa. Microscopic 
preparations show intense chronic inflammatory changes around the ulcers, with 
plasma cells, giant cells and polymorphonuclear leucocytes infiltrating the wall 
of the colon. There is marked scarring and distortion. 


C. H. (U-122367). A negro, aged 27, had been in the hospital 3 years previ- 
ously at which time he was successfully treated for an acute perforated duodenal 
ulcer. He complained this time of pain and tenderness in the right lower ab- 
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dominal quadrant of two weeks’ duration. He had a moderate fever and leuco- 
cytosis, and a tender firm mass occupied the right lower quadrant of the ab- 


Fic. 3. LYMPHOGRANULOMA OF CaEcuM (CAsE C. H.) 


Fic. 4. MICROPHOTOGRAPH OF CAECAL WALL FROM SPECIMEN SHOWN IN 
FiGuRE 3, SHOWING TUBERCLE-LIKE LESIONS IN SUBMUCOSA 


domen. A diagnosis of appendiceal abscess was made, and immediate operation 
performed. A hard mass involving the caecum, appendix, terminal ileum and 


mesenteric lymph nodes was disclosed. This was resected and an ileocolostomy 
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Fic. 5. MICROPHOTOGRAPH OF MESENTERIC LyMPH NODE FROM CASE C. H., 
SHOWING TUBERCLE-LIKE LESION WITH CENTRAL CORE OF 
POLYMORPHONUCLEAR LEUCOCYTES 
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performed. Convalescence was uneventful, and the patient left the hospital 
symptom-free. His Wassermann reaction was negative, but a positive response 
to the Frei antigen was obtained. Pathologic examination of the operative speci- 
men (no. 67915) revealed a dense inflammatory thickening of termina! ileum, 
caecum and appendix. The appendix could not be seen until the tumor-like mass 
was cross-sectioned. There was an ulcer of the mucosa at the ileo-caecal valve. 
The walls of the caecum and adjacent ileum were quite thick, and the regional 
lymph nodes much enlarged. Under the microscope the most intense inflamma- 
tory reaction is seen in the walls of the bowel. Tubercle-like structures composed 
of epithelioid cells, with the central portion occupied by polymorphonuclear 
leucocytes, are found everywhere. These resemble exactly the lesions described 
recently as characteristic of lymphogranuloma of the bowel. These tubercle-like 
structures are found in the regional mesenteric lymph nodes also. No tubercle 
bacilli are found. There are also numerous giant cells, and everywhere a dense 
infiltration with mononuclear cells. A small foreign body was encountered at 
one point, but this obviously could not be responsible for the lesion, as the tubercle- 
like structures are present not only at a considerable distance from the foreign 
body, but also in the lymph nodes. 


These three cases of lymphogranuloma of the large bowel present 
several features for consideration. The clinical history in each case 
is not unlike that of a case of regional ileitis, the chief differential 
point being the presence of a positive Frei test in the three cases cited. 
Under the microscope, in the last of these three, the typical 
lymphogranulomatous lesion is present and easily differentiated from 
the non-specific lesion of regional ileitis. The microscopical appear- 
ance of the lesions in the first two cases of lymphogranuloma is not 
strikingly different from that of regional ileitis. In no case of regional 
ileitis were any tubercle-like structures found. The presence of a 
small foreign body in the third case cited is no doubt secondary to 
ulceration of the mucosa. The presence of giant cells has already been 
assumed by others (3) to be due to foreign material passing into the 
intestinal wall through the ulcers. Ordinarily in lymphogranuloma 
the intestinal lesions are found in the rectum and lower colon, but it 
is apparent from these three cases that such lesions may occur any- 
where in the large bowel. No case has been observed in this hospital, 
however, in which ulceration due to lymphogranuloma has been 
found in the small intestine. In the present series of regional ileitis 
cases, the Frei test, when carried out, was negative. This finding has 
also been noted by Koster and his associates (4). These facts seem 
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to indicate that the intestinal lesions due to the virus of lymphogranu- 
loma are confined to the large intestine, whereas in regional ileitis 
the lesions are located in the small intestine. Many cases have re- 
cently been reported in which lesions were found simultaneously in 
the small and large intestine. These should be reconsidered, in the 
light of the possibility of discovering lymphogranuloma. It may also 
be argued that the presence of lymphogranuloma in the three cases 
of ulcerative colitis cited above may be purely coincidental, since a 
large proportion of negroes give a positive response to the Frei anti- 
gen. This can be settled only by further work on the subject. The 
clinical features in the two series described in this paper are similar. 
However, the one series is separated from the other not only by the 
location of the lesions and the response to the Frei antigen, but also, 
in one instance, by a characteristic difference in the microscopical ap- 
pearance of the lesion. 

The known predilection of regional ileitis to involve the terminal 
ileum is a matter for interesting speculation. That some anatomical 
factor might be responsible was first discussed by Bockus and Lee 
(5). No evidence has been presented on this subject. From the 
standpoint of the microscopical appearance, non-specific ulcerative 
lesions anywhere in the gastro-intestinal tract resemble one another 
and, so far, no reasonable conclusions have been reached as to why 
ulceration more commonly occurs at certain points rather than dif- 
fusely. Bacillary dysentery has been proposed by Felsen (6) as a 
cause of ulcerative colitis, and has been admitted as a possibility by 
Crohn (2). It cannot be denied that bacillary dysentery may pro- 
duce chronic ulcerative lesions in the intestine. However, in the 


present series there was no history of an attack of dysentery in any of 
the cases. Furthermore, a review of the numerous cases reported by 


other writers on the subject of regional ileitis does not disclose a sig- 
nificant number of cases in which there was a previous history of 
dysentery. Lymphogranuloma is known to be caused by a virus. 
The many points of similarity in clinical course, and, to a lesser extent, 
in pathological picture between lymphogranuloma of the intestine 
and regional ileitis suggest that the lesions of the latter are also pro- 
duced by a virus infection. Further work with material from re- 
gional ileitis must be done to settle this point. Tuberculosis and 
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amebiasis have both been adequately disposed of as possible etiologic 
factors by earlier writers on this subject. 


SUMMARY 


Ten cases of regional ileitis and three cases of ulcerative colitis 
in association with lymphogranuloma have been discussed. The 
similarity of the clinical features has been noted. The typical mi- 
croscopical lesion of lymphogranuloma, described in one case, is dif- 
ferentiated from non-specific lesions of regional ileitis by the presence 
of tubercle-like groups of epithelioid cells with a central core of poly- 
morphonuclear leucocytes. That the virus of lymphogranuloma 
may cause the ulcerative lesions in the colon has been considered, 
and the possibility suggested that the lesions of regional ileitis may 
be due also to a virus. 


Note: The author wishes to thank Dr. Dean Lewis, Dr. William F. Rienhoff, 
and Dr. I. Ridgeway Trimble for permission to use their clinical material. 
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As long as the effect of insulin is seen only in its relation to diabetes, 
its action appears relatively simple. The return of the blood sugar 
to normal, the disappearance of acidosis and ketosis, the reaccumula- 
tion of glycogen in the liver, the rise of respiratory quotient, eic., 
changes repeatedly demonstrated in the treatment of diabetes, have 
given rise to the general impression that the action of insulin is pri- 
marily to maintain the normal process of combustion of carbohydrate, 
and storage of liver glycogen. When the effect of insulin has been 
studied in the normal animal, on the other hand, it has become in- 
creasingly clear that no such simple conception of its mode of action 
suffices to explain the experimental results. These investigations, 
however, have been criticized because the experiments involved such 
abnormal conditions as decerebration, evisceration and general anaes- 
thesia; in others the results have been too meagre or too variable to 
be readily accepted. The following study was undertaken as an 
attempt to reinvestigate the action of insulin under conditions that 
were as free as possible from criticism on technical grounds. It was 
felt that more adequate information concerning the effects of insulin 
on normal animals might be useful in the management of those pa- 
tients whose diabetes was under control, or who were receiving insulin 
for non-diabetic conditions. It was also hoped that further help 
might be given toward a distinction of secondary from specific effects 
of the hormone. Previous adequate reviews of the literature (1) 
make duplication unnecessary. 


METHODS 


Normal rabbits, the species on which insulin is commercially 
standardized, have been used throughout. The technical details of 


* This work was aided by a grant from Mead Johnson and Company, of Evans- 
ville, Indiana. 
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diet, apparatus and chemical methods are those reported previously 
(2). After an overnight fast, a specially designed tracheal cannula 
is inserted under procaine anaesthesia and saline infused into an ear 
vein at a constant rate. General anaesthetics were not employed. 
After a control period of 13-2 hours, during the latter part of which 
expired air is collected for the determination of fasting respiratory 
quotient and blood is taken for the estimation of sugar and carbon 
dioxide combining power, the infused solution is changed to 15 per 
cent glucose containing 0.25 per cent NaCl, the latter being added to 
prevent the possibility of a relative salt lack. Although such a solu- 
tion is moderately hypertonic, the rate of injection is so slow as to 
make any dehydrating action negligible. For the ensuing 6 hours 
this solution is infused at the constant rate of 10 cc. per kilo of gross 
body weight per hour (1.5 gm. glucose per kilo per hour). Of this 
amount, 1.0 gm. of glucose per kilo per hour is sufficient to maintain 
the maximum energy requirements, leaving 0.5 gm. per kilo per hour 
for replenishing the glycogen stores (3). While such a rate is somewhat 
in excess of the maximal rate of absorption from the intestinal tract 
of animals (4), it does not introduce seriously abnormal conditions, as 
illustrated by the fact that in many of the animals only small amounts 
of glucose appeared in the urine. Blood samples are taken at hourly 
intervals for sugar estimation, and at 2-hour intervals for CO,.-com- 
bining power. Samples of expired air are also collected every 2 hours 
for the purpose of following the respiratory quotient. At the end of 
the 6-hour infusion of glucose, the animal is killed with a rapid intra- 
venous injection of urethane, and samples of liver and muscle are ob- 
tained in the usual way for the estimation of glycogen. The urine 
voided during the experiment and remaining in the bladder at autopsy 
is analyzed for total sugar content. The foregoing procedures are 
carried out consistently in all infusion experiments, the only variable 
being the amount of insulin added to the infusion. 

In order to evaluate the influence of insulin on the deposition of 
glycogen under these circumstances, (a) One group of rabbits received 
the glucose without insulin; (b) A second group was given 1 unit of 
insulin (Lilly) per gram of glucose, the insulin being added directly 
to the infusion; (c) To a third group, insulin in the ratio of 4 units 
per gram of glucose was given; (d) A control group of animals received 
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the same preliminary treatment except that no solution was infused; 
after obtaining samples for the estimation of the respiratory quotient, 
CO.-combining power and blood sugar, they were killed in the usual 
way in order to determine the basic glycogen values. A single animal 
was given the insulin by hourly subcutaneous injections, but since the 
results were indistinguishable from those of the experiments in which 
the insulin was infused directly into the vein, no further comparisons 
of the site of administration were attempted. 

In addition to the effect of the infusions on blood sugar, CO.-com- 
bining power and respiratory quotient, the experiments permitted one 
to calculate, as will be described below, (a) the glycogen content of 
liver and muscles at the beginning of the glucose infusion; (b) the 
fate of the glucose infused during the 6-hour period; and (c) the effect 
of insulin in both moderate and large doses on carbohydrate utiliza- 
tion. Throughout the experiments the animals remained in good 
condition, no general anaesthetics or operative procedures being em- 
ployed. 


RESULTS 


It may be stated at the outset that the results are in entire agree- 
ment with other physiological investigations in which insulin was 
found to inhibit the accumulation of glycogen in the liver, but to en- 
courage the deposition in muscle tissue. The present findings have 
been so consistent and so free from the common technical difficulties 
that it is felt a true picture has been obtained of the action of insulin 
on normal rabbits. 

Space does not permit the tabulation of the details of all experi- 
ments, but the average values for each group of 8 rabbits are shown 
in Charts 1, 2 and 3. Several points should be noted in comparing 
the three charts which represent the effects without insulin, and with 
moderate amounts and large amounts, respectively, on the reactions 
of the animals to a continuous infusion of glucose. In the first place, 
without insulin the blood sugar soon reached a plateau, with possibly 
a slight tendency to decline during the latter hours of the experiment. 
In contrast to this, under the influence of the large doses of insulin 
the average blood sugar rose steadily during the infusion, although 
the rate of injection remained constant throughout; the experiments 
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in which the intermediate quantity of insulin was given assume an 


intermediate position. 


The actual level of the plateau of blood sugar 


is not as significant as the general rise or decline during the infusion, 
for individual rabbits showed wide variations in the level of the 
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Chart 1 shows the average data obtained from 8 rabbits which received in- 
travenous glucose at the rate of 1.5 grams per kilo per hour for a period of 6 


hours. 
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Chart 2 shows similar data obtained from 8 rabbits which received the same 
infusion to which had been added / unit of insulin per gram of glucose. 


plateau regardless of the amounts of insulin added. 


It seems clear, 


however, that large doses of insulin result in a rising blood sugar, in 
one animal reaching the level of 480 mgm. per cent at the end of the 


6-hour infusion. 
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In the second place, the changes in the respiratory quotient during 
the glucose infusions do not show any clear effect of the added insulin. 
That the figures for the respiratory quotient are reliable and are not 
influenced by acidosis or alkalosis is demonstrated by the CO,- 
combining power which did not change in any experiment at a suffi- 
ciently rapid rate to affect the respiratory quotient appreciably. The 
average values for the respiratory quotients are almost identical in the 
experiments without insulin and with the moderate doses; with the 
large doses the maximum level is slightly lower. Although this dif- 
ference is not great, it was observed in most of the animals studied 
and is possibly related in some manner to the rising blood sugar men- 
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Chart 3 shows similar data obtained from 8 rabbits which received the same 
infusion to which had been added 4 units of insulin per gram of glucose. 


tioned above. The respiratory quotient data offer no support to the 
common belief that insulin stimulates carbohydrate combustion in 
the non-diabetic organism. 

An explanation of the headings of the columns in Tables I and II 
is necessary to understand the figures which follow. Since the rabbit 
is an herbivorous animal, the stomach usually contains a large quan- 
tity of food which constitutes part of the gross weight of the animal. 
In order to base the calculations more nearly on active tissue, a nel 
weight was used, obtained by subtracting from the gross weight the 
weight of urine, retroperitoneal fat, intestines and intestinal contents. 
It has, of course, been impossible to take into account the weight of 
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rate of 1.5 grams per kilo per hour. 


TABLE I 
Presenting data obtained from four groups of 8 rabbits each 


A. Control group receiving no infusion. 
B. After a control period the animals received a 6-hour infusion of glucose at the 
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C. Same as B except that the infusion fluid contained / uni of insulin per gram of 










































































glucose. 
D. Same as B except that the infusion fluid contained 4 units of insulin per gram of 
glucose. 
RABBIT LIVER 
WEIGHT WEIGHT MUSCLE FINAL BLOOD 
“eee mae: GROSS NET GLYCOGEN SUGAR 
Number | Sex Weight | Glycogen 
A. Control group—no glucose; no insulin 
kgm. kgm. grams per cent per cent ay - 
11 9 2.15 1.67 69 1.6 0.60 113 
22 rots 2.67 2.20 58 2.3 0.60 110 
25 ro i 2.41 1.85 63 1.0 0.53 121 
26 4 2.36 1.87 54 0.5 0.69 113 
101 9 2.39 1.82 63 2.4 0.65 109 
102 2 2.26 1.82 71 1.6 0.47 105 
103 2 2.49 2.06 58 1.6 0.67 106 
104 rot 2.19 1.66 62 1.1 0.70 113 
Average....... 2.36 1.87 62 1.49 0.61 111 
B. Glucose infusion; no insulin 
8 2 2.60 2.13 102 9.5 1.15 313 
22 re 2.05 1.74 70 10.6 1.06 252 
25 9 3.11 2.65 101 10.0 1.30 410 
29 9 2.39 1.94 95 10.5 1.35 246 
30 9 2.21 1.69 73 9.2 0.95 366 
35 i) 2.34 1.86 87 10.3 1.01 429 
38 f°) 2.43 1.92 80 7.4 0.97 330 
41 9 2.17 1.70 _ 92 8.8 0.95 295 
Average. . 2.41 1.95 87.5 9.5 1.09 330 
C. Glucose infusion—insulin, 1 unit per gram glucose 
6 | ¢ 2.26 | 1.85 72 6.3 1.75 222 
21 ret 2.26 1.88 74 7.5 1.34 247 
23 fe) 2.55 2.03 79 6.8 1.50 217 
27 9 2.34 2.10 77 4.1 1.85 195 
31 ? 2.21 1.65 70 6.7 1.35 256 
34 9 2.48 1.95 69 7.1 1.15 385 
37 rot 1.99 | 1.600 62 5.4 1.28 272 
40 | 9 | 2.40 | 1.95 | 86 5.4 | 1.35 243 
i Average. — 2.33 1.88 74 6.2 1.45 255 
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TABLE I—Concluded 





RABBIT LIVER 
WEIGHT WEIGHT MUSCLE FINAL BLOOD 

osc a eRRRS ucaeeoaeee GROSS NET - " GLYCOGEN SUGAR 
Number Sex Weight | Glycogen 








D. Glucose infusion; insulin, 4 units per gram glucose 





kgm. kgm. grams per cent per cent 
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other inactive tissues such as the fat in scattered depots, bones, etc. 
However, it seems probable that whatever errcr might be introduced 
by this in the calculations would be common to all animals, and there- 
fore would not in any way invalidate the conclusions. Moreover, it 
is not unlikely that this error would be more or less balanced by the 
discarding of the intestines. The value for met weight served through- 
out as the basis for the calculations. Since the control group of ani- 
mals furnished the baseline from which the changes due to the glucose 
infusions could be calculated, the figures presented under “‘glucose 
retention” were obtained by subtracting from the data obtained from 
the experimental groups the corresponding values of the control ani- 
mals. As pointed out in a previous communication (2b), muscle 
tissue constitutes approximately 50 per cent of the net weight of 
rabbits. This figure was used to calculate total muscle glycogen. 
The amount of glucose remaining in the body fluids was calculated in 
a rough way from the blood sugar, using the figure of 72 per cent (5) 
of net body weight to represent the total fluid into which glucose 
would diffuse. To this was added the volume of infused fluid which 
had not yet been excreted as urine. No direct estimations were made 
of the amount of glucose oxidized; instead, the figure for this was ob- 
tained by subtracting from the total glucose retained the sum of the 
deposited liver glycogen, muscle glycogen and the sugar remaining 
in the body fluids. 
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TABLE II 

Presenting data concerning the fate of the infused glucose in the four groups of rabbits 

A. Control group receiving no infusion. 

B. After a control period the animals received a 6-hour infusion of glucose at the 
rate of 1.5 grams per kilo per hour. 

C. Same as B except that the infusion fluid contained J unit of insulin per gram of 
glucose. 

D. Same as B except that the infusion fluid contained 4 units of insulin per gram 


of glucose. 
A. Control group—no infusion; no insulin 
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TABLE Il—Concluded 
























































RABBIT | GLUCOSE GLUCOSE RETENTION—GRAMS PER KILO OF NET WEIGHT 
Number Sex Intake omens Total bd —— in boty Oxidized 
D. Glucose—insulin, 4 units per gram glucose 

grams 
19 fot 27.0 2.4 10.4 0.2 6.3 3.0 0.9 
24 ) 22.8 0.3 12.0 1.9 5.2 1.6 3.3 
26 ref 25.9 0.0 11.5 1.3 5.5 0.9 3.8 
32 Q 21.2 5.0 10.5 0.4 eS 3.8 1.5 
33 9 22.1 | 3.7 10.1 0.5 4.1 3.2 2.3 
36 y 21.3 | 2.8 10.6 0.2 4.2 1.8 4.4 
39 ce) aad 3.6 10.7 1.5 5.7 3.1 0.4 
42 9 21.9 | 0.8 11.5 0.3 $.3 1.7 4.2 
Average........] 23.7 | 2.3 10.7 | 0.8 5.2 2.2 2.7 





From the data presented in Tables I and II it will be seen that all 
three experimental groups were closely similar as regards the number 
of animals, average weights, and average total retention of glucose. 
While there are differences in the amounts of glucose remaining in the 
body fluids and in the amounts oxidized, too much significance should 
not be attached to these, for both are obtained by indirect calculation 
and are therefore subject to considerable error. Furthermore, they 
are both dependent to some degree on the plateau level of the blood 
sugar, which, as mentioned above, seemed to be related to the indi- 
vidual animal and not to the effect of insulin. In general, therefore, 
no significant differences were demonstrated in glucose retained, 
oxidized, or remaining in the body fluids as a result of the insulin. 

From Table II it will be seen that the effect of insulin on liver and 
muscle glycogen is definite and consistent. Whereas the average 
total retention of glucose as glycogen is identical in the three groups 
of animals regardless of the amount of insulin given, the partition 
between liver and muscles is strikingly different. In the animals re- 
ceiving glucose without insulin, 62 per cent of the glycogen was de- 
posited in the liver; under the influence of a moderate dose of insulin 
(1 unit per gram of glucose) this was reduced to 32 per cent; and to 
only 13 per cent when the large dose was given (4 units per gram of 
glucose). The corresponding increases in muscle glycogen were 38, 
68, and 87 per cent respectively. While there is some degree of over- 
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lapping in the individual animals of the three groups, this is not more 
than is to be expected in biological experiments, and probably is ac- 




















CHARTER 
NO INSULIN--o 
INSULIN | UNIT 
PER Gu 
Givcost-@ * 
INSULIN 4UNI TSE, bd 
PER Gu 
GLWCOSE -@ 
s, 
z 
. 
9 
3 
8 
2 
4 mn 1 4 2 
.. ' 2 3 $ 
Liver curcocen- “Sha 


In Chart 4 the total glycogen deposited in the liver during a 6-hour infusion 
of glucose is shown plotted against the corresponding amount deposited in muscle 
tissue of all the rabbits studied. The line is drawn through the average points 
of the three groups of animals. 
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Chart 5 shows the fate of the glucose infused during the 6-hour period, and the 
effect of the added insulin on its distribution in the body. M—muscle, L—liver, 
F—body fluids, Ox.—oxidized. 


counted for largely by variations in the glycogen reserves at the begin- 
ning of the experiments, in endogenous insulin, and by the fact that 
no small samples of liver and muscle can possibly give an exact indica- 
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tion of the glycogen content of the total animal. The individual 
variations and their relation to the averages of the three groups are 
shown in Chart 4 in which the amount of glycogen deposited in the 
liver is plotted against that deposited in the muscles. A straight line 
relationship is suggested. In Chart 5 the distribution in the body of 
the retained glucose is presented graphically. 


DISCUSSION 


From these experiments it seems clear that, of the aspects of carbo- 
hydrate metabolism observed, the action of insulin is seen only in the 
distribution of glycogen between liver and muscle tissue; without 
insulin, a large proportion of infused glucose is deposited as glycogen 
in the liver, whereas under the influence of insulin relatively little 
goes to the liver, most of it appearing in the muscles. This confirms 
the work of Cori (6), of Bodo ef al. (7) and of others, and places the 
findings on a quantitative basis, less open to the criticisms of decere- 
bration, evisceration, general anaesthesia, and uncertain absorption, 
which have been applied to former work. 

The question quite naturally arises whether the changes observed 
may not have been due to a secondary stimulation of the adrenal- 
sympathetic system, and not primarily to the insulin. The arguments 
against this view seem conclusive. In the first place, there is no ex- 
perimental evidence to suggest that insulin stimulates the adrenal- 
sympathetic system in the absence of hypoglycemia, which never 
occurred in the present experiments. In the second place, as has re- 
cently been shown (2 a), adrenalin acting in the presence of a constant 
hyperglycemia causes a marked depletion of both liver and muscle 
glycogen. In the present experiments, glycogen was actively de- 
posited in the muscles even under the influence of large doses of in- 
sulin. And finally, the same effects of insulin on glycogen have been 
observed after removal of the adrenal glands from rats by Cori and 
Cori (8), and by ourselves in rabbits.‘ In summary, then, it seems 
likely that the effects of insulin noted in the present experiments on 
the distribution of glycogen deposition between liver and muscles 
represent a true action of insulin in non-diabetic animals. 

! The adrenals were removed in two stages by Dr. Arthur Grollman. Approxi- 
mately a week after the last operation glucose and insulin infusions were given as 
in the unoperated animals. 
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At first it is difficult to reconcile this action with the fact that ani- 
mals in diabetic acidosis have little if any glycogen in their livers, 
whereas after treatment with insulin glycogen accumulates in gener- 
ous quantities. However, Kosterlitz (9) has recently shown that this 
low glycogen content of the livers of diabetic animals is due, not to 
inability to deposit glycogen, but to an excessively rapid breakdown. 
The similarity of this to the marked destruction of protein in diabetes 
suggests that abnormal glucogenesis from both glycogen and protein 
may be an important aspect of the physiology of diabetes. Undoubt- 
edly, insulin corrects this disturbance, and once corrected the glycogen 
deposited in the liver is retained in a normal manner. It would seem 
likely, then, that in a treated diabetic animal, glycogen accumulates 
in the liver, not because of a direct action of insulin on deposition, 
but because the excessive breakdown has been stopped. Thus the 
effect would be indirect or secondary. 

As shown in the present experiments and in others reported in the 
literature, in the treated diabetic organism and in the normal this 
excessive glucogenesis is not taking place, and, at least in the latter, 
no direct action of insulin on the deposition of liver glycogen can be 
demonstrated. Instead, there develops under the influence of large 
doses of insulin a definite inhibition to this accumulation in the liver, 
for in the presence of a continuously high blood sugar much less 
deposition takes place than without insulin. On the other hand, the 
accumulation of glycogen in muscle tissue is greatly facilitated by the 
insulin. 

From this viewpoint it will be seen that the differences between 
diabetic and normal animals in regard to the action of insulin are not 
so divergent as appeared at first sight. In neither case is there evi- 
dence for a specific effect which stimulates the deposition of glycogen 
in the liver; and in both there is increased deposition in muscle tissue 
(10). The evidence available at present, then, suggests that insulin 
exerts at least two important influences on carbohydrate metabolism; 
(a) an inhibition to the excessive formation of glucose, and (b) a facili- 
tation to the deposition of glycogen in muscles. 

An appreciation of these two effects of insulin aids one in formulating 
a conception of the mechanism involved in hypoglycemic reactions. 
While both are probably operating in the case of a diabetic who is 
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under treatment for acidosis and coma, it seems likely that only the 
latter—the effect on glycogen deposition—is important in the normal 
and in the regulated diabetic. When insulin is administered to indi- 
viduals whose metabolism is essentially normal any tendency toward 
hypoglycemia is counteracted by a quick liberation of glucose from 
liver glycogen, the stimulus acting through the adrenal-sympathetic 
system. Under ordinary circumstances no untoward effects follow. 
If, however, the dose of insulin were sufficiently large to force all 
available carbohydrate into the muscle tissue, it would be no longer 
in a condition for quick mobilization in response to a low blood sugar, 
and the normal compensatory mechanism would fail to function. 
Such a state of affairs has a close parallel in the physiological experi- 
ments of Kosterlitz (11), who demonstrated in rats that the expected 
sympathetic response of increased blood sugar and blood pressure 
failed to occur when the liver was depleted of its glycogen reserves. 
This suggests that hypoglycemic reactions may occur when the liver 
can no longer supply a sufficient amount of glucose, which, in the case 
of insulin reactions, may be due to the abnormal deposition of the 
carbohydrate in the muscles. 

It would be presumptuous and obviously incorrect to assume that 
the present experiments elucidate the entire action of insulin on the 
animal organism. They do, however, make clear the fact that, in so 
far as glycogen deposition is concerned, the effect is predominantly on 
muscle tissue. What relationship this may have to the disturbed 
metabolism of diabetes is by no means clear. In all probability other 
effects, both direct and indirect, also occur which must be carefully 
studied before the details of the physiology of diabetes and of insulin 
action can be satisfactorily appreciated. 


CONCLUSIONS 


In normal unanaesthetized rabbits, insulin does not affect the total 
amount of glycogen deposited in the liver and muscles as a result of 
a constant 6-hour infusion of glucose. 

The predominant effect of insulin observed in the present experi- 
ments was a shift in glycogen deposition from liver to muscle tissue. 

An appreciation of this action offers a more satisfactory explanation 
of the mechanism involved in hypoglycemic reactions. 
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Low grade partial obstruction of the small intestine is a condition 
not frequently encountered and the true diagnosis may readily be 
missed. The organic lesion may be so elusive, the symptoms so vague 
and the signs so. meager, that only very careful attention to details 
will reveal the underlying pathological condition. 

At the outset it should be stated that the cases of so-called terminal 
ileitis are not to be included in the present discussion, nor are we now 
dealing with those rare cases of tumors of the small bowel, or with the 
cases in which there are classical signs of intestinal occlusion, such as 
repeated vomiting, severe abdominal cramps and marked distention 
associated with lowering of serum chloride and increase of blood non- 
protein nitrogen. The discussion will be limited to a consideration of 
the symptomatology, clinical and laboratory findings and treatment 
of those cases in which, due either to previous operation, to intraperi- 
toneal infection, or to abnormal bands, the small intestine becomes 
partly occluded by adhesions or by strands of tissue. 

There is a large literature upon the general subject of intestinal 
occlusion from intra-abdominal adhesions. These reports usually 
deal with a severe, often dramatic condition which can readily be 
recognized. On the other hand, we find little or nothing in the litera- 
ture concerning partial low grade occlusion of the small intestine. 
The study of the cases here reported was so interesting and the results 
of treatment were so gratifying that it was thought expedient to put 
them on record. Their publication becomes even more justifiable 
when one realizes how little attention has been paid to these patients 
with mild symptoms (often relegated to the category of neurasthenia), 
who as a result of a tormenting chronicity and secondary nervous 
strain are in real need of relief. 
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Study of Cases. Our patients were seen in private practice and in 
the dispensary and wards of the Johns Hopkins Hospital. They were 
studied individually by the writers. There were six men and six 
women whose ages varied from 19 to 64 years. 

Six of the twelve patients had not been operated upon. The other 
six had undergone abdominal operations. All twelve of them gave a 
history of abdominal discomfort that varied from accounts of vague 
distress in some to recurrent severe cramps in others. All mentioned 
a periodicity in their discomfort and some were without symptoms at 
times. The longest duration of symptoms was eighteen years. 

Six of the patients gave histories that were suggestive of previous 
attacks of appendicitis. Following their more recent attacks they 
had noticed a more or less constant abdominal discomfort or, as one 
put it, a constant “abdominal awareness.” During the more severe 
attacks there had been, at times, nausea and even vomiting. In none, 
however, had the symptoms become sufficiently intense to suggest an 
acute intestinal obstruction. One patient had been treated for years 
for what was thought to be a duodenal ulcer. The periodicity of his 
symptoms and their relationship to meals made this a plausible sug- 
gestion. X-ray studies failed to reveal an ulcer, and this finding was 
confirmed at operation. 

Most of the patients complained of spasmodic abdominal pain, 
usually in the lower right quadrant but occasionally in other loca- 
tions. Unless the pain was severe the appetite was generally good. 
Constipation did not occur more frequently than in the average run 
of patients. Loss of weight was not a regular characteristic. Gaseous 
distention, belching, and abdominal distress are so common in any 
gastro-intestinal disturbance that their presence in this state would 
not excite curiosity. 

The nutritional state of these patients was not unusual, and none of 
them looked actually sick. The only points of interest were found 
on abdominal palpation. This frequently elicited tenderness over 
more or less localized areas, generally in the lower abdominal quad- 
rants. In some the application of pressure or its release in one quad- 
rant would cause discomfort in the corresponding opposite area. 

Although patients with the definite visible peristalsis of occlusion 
are not included in this group, there were occasions on which ab- 
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dominal distension became a prominent finding. Muscle tonus 
was frequently asymmetrical, but there was never sufficient spasm 
to suggest peritoneal irritation. 

On all of the patients routine blood cell counts, differential counts 
of the white blood cells, blood sugar and blood non-protein nitro- 
gen determinations were within normal limits. The blood chlorides 
were within normal limits in the 8 cases in which they were deter- 
mined. No significant changes were noted in the urine or stool 
specimens. Basal metabolic rate determinations in 10 cases and 
serum cholesterol in 5 cases were not of pathological significance. 

X-ray Examinations. The most important single aid in the diag- 
nosis was obtained by careful and repeated x-ray studies, both by 
fluoroscopy and films. The small intestine is normally empty at 
seven to eight hours after the ingestion of barium. If the small 
intestine does not empty in that time, it is important to determine 
whether the delay is caused by an organic lesion such as adhesions, 
bands or kinks, or whether it may be due to gastric hypotonicity, 
hypomotility, or to some form of pyloric obstruction. 

In 10 patients there was a definite delay in the emptying time of the 
terminal ileum. Fourteen hours after the ingestion of the barium 
meal it was noted in these patients that the terminal portion of the 
small bowel was still filled with barium (for typical findings see Figures 
1 and 2). In only one of the cases was there more than a slight dila- 
tion of loops of bowel. In twenty to twenty-four hours the small 
intestine of all but one was empty. Thus the value of the study 
depended upon the determination of the emptying time of the small 
bowel and the discovery of the local collection of barium. 

A combination of palpation and fluoroscopy showed that in every 
case tenderness could be elicited at the area of obstruction, or to say 
it in another way, at the head of the barium meal in the small intestine. 
In two of the cases evidence of “‘puddling’” was noted. In these 
patients general low grade tenderness was elicited on palpation. 
Operation showed an organic cause for the changes noted. 

Treatment. Ten of the patients were operated upon. Two were 
given medical treatment and to date have not shown satisfactory 
improvement. This form of treatment was given only at the in- 
sistence of the patient and consisted merely of lubricants such as white 
oil, tincture of belladonna and at times mild sedatives. 
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Fic. 1. Patient operated upon 18 vears ago for acute appendicitis. Since then 
he has been having symptoms, at times suggestive of duodenal ulcer. This film 
was made fourteen hours after the ingestion of barium sulphate. The stomach 
emptied promptly. At a laparatomy adhesions were found between loops of small 


ntestine and between the small intestine and the anterior abdominal wall. 





Fic. 2. Patient had not been operated upon before he came to us. She had had 


several attacks which suggested appendicitis. She had been considered a neuras 
thenic. This film was made fourteen hours after the ingestion of barium sulphate. 


lhe stomach emptied promptly. At operation she was found to have an atrophic 


appendix. A single band of adhesions apparently occluded the ileum about a foot 
away from the ileocecal valve. 
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Fic. 3. Appendectomy and cholecystectomy had been performed on this 
patient two vears before he consulted us. On account of continued intestinal 


complaints he had seen several physicians and surgeons who had considered him 


neurasthenic Chis film was made fourteen hours after ingestion of barium 
sulphate. The stomach emptied readily. After hesitancy on the part of the 


surgeon, a second study was made with similar findings. Intraabdominal adhe 


sions were found at operation 





Fic. +. This patient had for years been having recurrent attacks of abdominal 


discomfort with anorexia, nausea, and at times vomiting. Between attacks she 


had generally felt well Chis film was made sixteen hours after the ingestion of 
barium sulphate. The stomach was empty before the end of five hours. There 
was localized tenderness over the filled intestinal loop. A diseased appendix and 


ileocecal adhesions were found at operation. 
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The results of surgery have been much more encouraging, two main 
procedures have been utilized: (1) simple freeing of adhesions or bands; 
(2) short-circuiting the small bowel around the area of obstruction 
and implanting the proximal end into the large bowel. The results 
of the first procedure have not been entirely satisfactory. Two of the 
six patients have had a return of symptoms. One of them was re- 
operated upon and a short-circuiting operation was performed with 
success. The second and more radical form of surgery has been more 
satisfactory and in properly chosen cases it offers the better chance for 
the patient. None of the four patients subjected to the latter opera- 
tion has had a recurrence of symptoms and x-ray studies now show a 
normal emptying time of the small intestine. 

In 9 of the 10 patients operated upon adhesions were the cause of 
the partial obstruction. The tenth patient of this group was one 
whose obstruction had followed a local inflammatory reaction with a 
secondary spread of fibrotic tissue originating in the mesentery of the 
small intestine near its end. It was not found necessary to resect 
the gut. In 6 cases the obstruction had occurred without previous 
operation. In 5 of the 10 patients operated upon there were found 
bands of adhesions near the ileocecal valve. The appendices of these 
patients all showed scarring and therefore it seemed reasonable to 
credit the formation of the bands to previous mild attacks of appendi- 
citis. It was in these cases that release of adhesions and appendec- 
tomy constituted the treatment of choice. In 3 patients small single 
bands of adhesions were partially occluding the small bowel. In four 
instances the adhesions were more widely spread and it was in this 
group especially that an entero-enterostomy was the operation of 
choice. Good surgical judgment on the part of the operator is essen- 
tial and of paramount importance in the handling of these cases. 

Since this report was written an additional case has been seen. For 
years this woman had had the type of persistent symptoms described 
above. She showed a definite ileocecal stasis on two examinations. 
Operation disclosed a long kinked retrocecal appendix which had 
apparently rotated the gut so that the ileocecal valve was partially 
occluded. Since appendectomy the patient has been well. 
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DISCUSSION 


The distinguishing mark of this group of patients which has been 
classified as a low grade, chronic, partial obstruction of the small 
intestine is the insidious, chronically annoying, bothersome character 
of their symptoms. The fact that the patients appear quite well in 
spite of their semi-invalidism, the inconstancy of their symptoms and 
the vagueness with which they describe them have made it difficult 
to construct a scaffolding on which one might hang the various com- 
plaints to form a specific recognizable symptom complex. Many of 
the patients have been regarded as neurasthenics; all of them had 
been studied in other clinics, and no doubt some of the patients, 
unsuccessfully treated in the past by the writers, have suffered from 
the same condition and have drifted into other hands where some of 
them may have been properly diagnosed and treated. 

As noted above, although half of these patients had been operated 
upon before their symptoms began, the partial occlusion in the other 
cases resulted from infection—particularly of the appendix—with 
gradual constriction of the intestine by bands of scar tissue. 

It may be of interest to refer for a moment to the narrow line be- 
tween acute and chronic occlusion. Undoubtedly many of the 
patients who have been diagnosed as suffering from an acute obstruc- 
tion have been suffering for months from such symptoms as have been 
described as characteristic of this chronic group. A review of the cases 
in the Johns Hopkins Hospital shows this to be a fact and assuredly 
this same observation has been made many times elsewhere. On the 
other hand, cases have frequently been encountered in which the acute 
occlusion has come on with dramatic suddenness and has been un- 
associated with previous gastro-intestinal distress. Many of them 
have shown adhesions or bands of not greater or less severity than 
those noted in the chronic cases. Some unusual condition must have 
intervened to precipitate the acute attack. 

One may infer that, if the patients reported in this article had been 
permitted to continue without surgical intervention, some of them 
would have developed acute obstruction. Consequently, by early 
operation they were not only rescued from a troublesome state of 
health but were protected from the rigors of a more serious condition. 
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There has been much discussion in medical literature concerning 
the possibility that intestinal states might be one of the causes for 
arthritis or that it may serve to keep the condition aggravated. Only 
one of these patients had any arthritic symptoms and as these far 
antedated the symptoms of partial occlusion, it is quite unlikely that 
there was any relationship between the two. The number of cases 
herein reported is small but, as the symptoms in most had been 
present for some time, it would seem that if there were any basis for 
the theory one might expect an increased proportion of arthritis in 
these patients. 


SUMMARY 


Twelve patients suffering from inconstant, usually mild abdominal 
discomfort have been discussed. In some of them physical examina- 
tion of the abdomen revealed localized tenderness; in others careful 
repeated x-ray studies of the small intestine disclosed distortion of 
the small intestinal pattern, or motility, or both. At operation a low 
grade chronic partial occlusion of the small intestine was found, which 
was generally due to adhesions resulting from either an inflammatory 
reaction about the appendix or from a previous abdominal operation. 

The points of interest are the persistence and yet the relative mildness 
of the signs and symptoms and the fact that their cause can be recog- 
nized only after careful physical examination of the abdomen and 
repeated supplementary fluoroscopic examinations in which palpation 
is simultaneously performed. X-ray films need be taken only for a 
permanent record and are of less value than fluoroscopy. Treatment 
in most cases is a surgical problem. 
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Investigations both upon the pneumococcus cell and upon the 
liquid medium in which the organisms are grown have demonstrated 
the presence of a fraction which is completely antigenic at least for 
white mice in the sense of stimulation of both active immunity and 
humoral antibodies. From this fact it is now evident that immunity, 
with its accompanying immunological manifestations, does not depend 
necessarily upon the intact bacterial cell. Isolation of such an anti- 
genic fraction from pneumococci has been reported in the early 
publications of Auld (1) (1897) and others, and the more recent work 
of Hirschfelder (2) (1912), Perlzweig and Steffen (3) (1923), Ferry 
and Fisher (4) (1925), Schiemann and Casper (5) (1927), Saito and 
Ulrich (6) (1928), Wadsworth and Brown (7) (1931), Coca (8) (1932), 
Felton (9) (1932), Zozaya and Clark (10) (1933), Avery and Goebel 
(11) on the “acetylated polysaccharide” (1933), Harley (12) (1934), 
Day (13) (1934), Chow (14) (1936), Downie (15) (1937), and many 
others. One fraction, the soluble specific substance so thoroughly 
studied by Heidelberger and Avery (16) (1923) and their associates, 
was originally reported by them to be non-antigenic. However, 
when Avery and Goebel isolated the soluble specific substance from 
neutral or acid solution, they found the preparation to be antigenic 
in white mice. The activity of this antigenic polysaccharide was 
attributed by them to the presence of an acetyl group. 


* This is one of a series of studies carried out in part under a grant from the 
Influenza Commission of the Metropolitan Life Insurance Company and in part 
under a grant from the Pneumonia Fund of Johns Hopkins University. 
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Since the products isolated by different methods have varied 
somewhat chemically, the possibility is suggested of the presence of 
different antigens, or indeed variations in chemical structure of one 
single antigen. Such a variation might be expected in different 
stages of synthesis of the specific polysaccharide. This latter hypoth- 
esis, the presence of antigenic intermediate bodies, is supported by 
the fact that it has been found possible to break down the polysac- 
charide from the Type I pneumococcus into a compound apparently 
not made up of glucose units and yet found to be as active antigenically 
as any compound so far isolated (17). 

In this series of studies on the fractions of the pneumococcus which 
stimulate active immunity, an attempt has been made to isolate what 
is termed the “essential” immunizing antigen, that substance, either 
in the cell or in the culture medium, which contains as many im- 
munizing doses as the bacterial cells or the fluid from which it is 
derived. The present report is limited to a.comparison of the anti- 
genicity of acetone-dried pneumococci and of the active fractions 
isolated from these microorganisms by three well-known procedures: 
extractions with acids, trichloracetic and hydrochloric; digestion 
with various proteolytic enzymes; and solution with alkali and heat. 
The antigenicity of five lots each of Type I and Type II pneumococci 
dried with acetone is included. 


METHOD AND MATERIALS 


The medium used for the growth of the pneumococci was a meat digest prepared 
according to Hartley’s method (18) for production of diphtheria toxin. Dried 
pancreatin was employed in one per cent concentration and, as in Hartley’s work, 
digestion was allowed to continue only for six hours. This time was chosen 
because by trial longer digestion gave a medium which not only supported growth 
indifferently but yielded organisms low in antigenicity. In all preparations 
dextrose was added to the broth. Although as high as 2 per cent has been used 
with no decrease in immunizing activity of the bacterial cells, in most instances 
the concentration used was 0.5 per cent. 

The method used for drying the organisms, essentially that reported in a pre- 
vious paper (19), was as follows: The organisms were harvested after 18 hours, 
except as noted in the tables, centrifugalized in a Sharpless centrifuge, suspended 
in acetone at the rate of 500 c.c. C.P. acetone to the cells from 100 liters of broth, 
held at room temperature 18 hours, filtered and washed with acetone on a Jena 
glass filter, and dried under vacuum. The product so obtained was a white or 
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slightly grayish powder. The pneumococci killed and dried by this procedure 
were highly antigenic, as shown by the test of five preparations each of Type I 
and Type II in experiment 1. 

The technic used in estimating the antigenicity of the dried cells and the various 
fractions is illustrated in the protocol of the second experiment. It consisted of 
injecting intraperitoneally into mice in triplicate 0.5 c.c. of concentrations of 
material varying in most cases logarithmically from 1:1000 to 1:100,000,000, 
and, on the seventh day following, testing by injection of from 1000 to 10,000 
lethal doses of virulent pneumococci. Only one injection of the various samples 
was made. The endpoint was considered the smallest concentration that would 
immunize at least two of the three mice, provided that in the next higher con- 
centration all three mice survived. It is to be emphasized that in each experiment 
reported in this paper the test for antigenicity was run at the same time on a 
suspension of the dried organisms and on all of its fractions. 

















TABLE 1 
Antigenicity of dried pneumococci, Types I and II 
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Immunity vs. Lot s 
number | culture Nitrogen number 


1: 100,000 
culture 


Glucose 
number 


Lot Age of 


number} culture Nitrogen 










culture 

















hours | percent | percent hours | percent 




































48 18 11.8 4.2 1:900 000} 37 18 11.3 5.9 1:800 ,000 
49 18 12.6 4.2 1:700,000} 38 18 11.7 7.6 1: 1,000,000 
50 18 11.7 8.6 1:900,000} 39 18 10.6 5.7 1:1,000,000 
51 18 11.4 4.4 1:900,000} 40 18 11.0 4.7 1: 1,000,000 
52 | 132 12.3 7.9 1:600,000) 41 132 10.3 73 1:600 ,000 















EXPERIMENT 1 


Antigenicity of dried pneumococci, Types I and IT 





In this experiment the antigenic activity of five lots each of Type I 
and Type II organisms dried with acetone was estimated by the 
method outlined above. In this case, however, the variation in 
dilutions injected was as follows: 1:500,000, 1:600,000, 1: 700,000, 
1:800,000, 1:900,000, 1:1,000,000, 1:1,100,000, and 1:1,200,000. 
All the microorganisms harvested after 18 hours gave much the same 
endpoint (Table 1), that is, with Type I organisms in dilutions from 
1: 700,000 to 1:900,000, and with Type II 1:800,000 to 1: 1,000,000. 
However, the one sample of each type after 132 hours’ growth con- 
tained about two-thirds as many immunizing doses as those after 
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18 hours’ growth. Nitrogen content was fairly constant: with Type 
I 11.4 to 12.6 percent, and with Type II 10.3 to 11.7 percent. The 
glucose number varied appreciably, but these variations did not 
parallel those of antigenicity. However, it should be pointed out that 
the method employed was that of Shaffer, Hartmann and Somogyi 
(20), which Munday and Seibert (21) have shown to give false results 
in the presence of protein. Yet inasmuch as the nitrogen content 
was fairly constant, the glucose number may have been an indication 
of the relative amounts of hydrolyzable polysaccharides present in 
the dried cells. Hence this lack of correlation between glucose 
number of the bacterial cells and the amount of antigenic activity in- 
dicates the presence of an antigen low in hydrolyzable polysaccharide. 


EXPERIMENT 2 


A comparison of the yield from dried pneumococci of high 
and low antigenicity 


The second experiment illustrates the variation in the amounts of 
immunizing substance isolated from cells of high and low antigenicity. 
The former fraction was obtained from organisms after 16 hours’, 
and the latter after 48 hours’ growth. The method of isolation used 
was digestion with trypsin in the 16-hour growth, and with pan- 
creatin in the 48-hour growth. In previous experiments, tryptic and 
pancreatic digestion of a single growth of organisms yielded practically 
the same results as to antigenicity. For this reason, this experiment 
is not to be considered a comparison of tryptic and pancreatic diges- 
tion, but of the yield of antigenic substance from highly active to 
that of relatively inactive bacterial cells irrespective of the enzyme 
used. The technic was as follows: To a 10 percent suspension of 
the dried cells in 1 percent NaHCOs;, 1 percent dried enzyme was 
added, and chloroform as preservative at the rate of 4 c.c. per 100 c.c. 
of suspension. The digestion was allowed to proceed in the incubator 
at 37°C. for 48 hours. At this time, hydrochloric acid was added to 
make pH 3, the insoluble material removed by centrifugalization at 
high speed at 0°C., and to the clear supernatant fluid were added 
three volumes of 95 percent ethyl alcohol. After standing in the 
icebox over night, the precipitate was collected in a refrigerating 
centrifuge, dissolved in water, reprecipitated at pH 7 and dried. 
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In the case of the 16-hour culture, the endpoint of the mouse 
immunity test was found in the 1:1,000,000 dilution and of the 
antigenic fraction prepared from it in the 1:50,000,000 ¢iution 
(Table 2). From the 23 grams of organisms were obtained 3.21 


TABLE 2 
A comparison of the yield from dried pneumococci of high and low antigenicity 
Type I 





MOUSE IMMUNITY 





Dilutions of samples 





TOTAL 
IMMUNIZING 
DOSES 


DRIED PRECIPITIN 
WEIGHT TITER 


| 1:10,000 
| 1: 10,000,000 
| 1: 50,000,000 





Organisms 16 hr. 


ee 


Acid alc. insol. 





Organisms 48 hr. 


Acid alc. insol. 






































grams of dried antigen, or 14 percent of the original weight. Con- 
sequently, 


23 xX 1,000,000 x = 46,000,000 


weight X immunity X 2 = total immun- 
endpoint (0.5 cc. izing doses 
used) 


there were 46,000,000 immunizing doses in the 23 grams, and 
321,000,000 in the 3.21 grams of the fraction isolated. In other 
words, the active fraction contained seven times more immunizing 
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doses than were found by actual test in the batch of dried organisms. 
With the 48-hour growth, while the dried pneumococci were antigenic 
only in a dilution of 1:100, the active fraction gave an endpoint of 
1:10,000,000, with a yield of 0.19 gram, 0.9 percent of the original 
weight. This represents a total of 3,800,000 immunizing doses com- 
pared with 3400 in the cells. In addition to this fraction of the 
48-hour growth, four other soluble portions were tested. They 
contained 112,000 immunizing doses in a total weight of 1.1 grams. 
These fractions alone thus had more immunizing doses than the 
original 17 grams of dried pneumococci. The discussion of the 
variation in the number of immunizing doses found both in the 16-hour 
and in the 48-hour culture as compared with that in the antigenic 
fractions derived therefrom will be taken up later. 

Assuming, as is shown in the previous experiment, that the polysac- 
charide content of the 48-hour growth was approximately the same 
as in any 18-hour highly antigenic dried cells, it is almost necessary, 
in order to account for the low antigenicity in the case of the 48-hour 
culture of this experiment, to postulate the presence of either a 
non-antigenic or an inhibiting substance, possibly polysaccharide in 
nature. Confirmation of the presence of inert material is found in 
the fact of the low yield of active antigen from the 48-hour growth as 
compared with that of the 18-hour growth. 


EXPERIMENT 3 
Solubility of active antigen in trichloracetic acid 


In previous work (19), it has been shown that the maximum yield 
of immunizing substance from the bacterial cell was obtained by 
acid extraction at pH 3 or less. The present experiment describes 
a study with both Type I and Type II organisms, using trichloracetic 
acid as precipitant of much of the inert or nitrogenous components. 
The extraction was made as follows: To a 5 percent suspension of 
the organisms in water, NaOH was added to make a concentration 
of N/10, thus dissolving most of the cells. In this instance, the 
organisms were first held in water two hours to moisten. This has 
been found an important step in the preparation of the dried cells 
for fractionation. Indeed, moistening by dialysis against water and 
thus eliminating most of the inorganic salt makes an ideal preparation 
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for this purpose. After alkalinization, an equal volume of a 10 percent 
trichloracetic acid solution was added to make a 5 percent concen- 
tration. After 30 minutes, the insoluble material was separated in 
the centrifuge at room temperature, extracted once with half the 
original volume of 5 percent trichloracetic acid, centrifugalized, and 
extracted again in the same way. The three supernatant fluids each 
of Type I and Type II were separately precipitated with 3 volumes 
of 95 percent ethyl alcohol. Each precipitate was washed with 


TABLE 3 
Solubility of active antigen in trichloracetic acid 





WEIGHT 
PER 
MILLION 
DOSES 


TOTAL 
* aa IMMUNIZING 
DOSES 


PRECIPITIN TITER 








Original organisms... . . 
CCl,;COOH 

First extract. 

Second extract 

Third extract........ 











Original organisms 10.0 1: 

CCl,COOH 
First extract.........| 0.486 /|1: 44 : 1,000,000 
Second extract 0.073 |1: 23 :500 ,000 
Third extract... 0.122 13 >250 ,000 




















alcohol and ether and dried. The weights obtained are shown in 
Table 3. 

In the case of Type I there were 500,000 immunizing doses in the 
10 grams of organisms; i.e., it would require 20 grams for a million 
immunizing doses. With the trichloracetic acid fractions, respec- 
tively 17,640,000, 2,020,000, and 2,640,000 immunizing doses were 
found, or a constant amount of 0.05 gram per million immunizing 
doses. The amount of hydrolyzable sugar was low in all fractions, 
but highest in the first, 16 percent. With Type II, similar results 
were obtained with the exception that the third trichloracetic acid 
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fraction contained no immunizing activity, although this inert fraction 
had a glucose number of 13 percent. Also, the first fraction contained 
almost all of the immunizing substance, approximately 95 percent, 
whereas with Type I the same fraction contained about 75 percent. 
However, the total number of immunizing doses in 1.1 grams of 
Type I antigen was 22,300,000 as compared with 500,000 found in 
the original organisms. With Type II, there were 21,900,000 im- 
munizing doses in 0.681 gram as compared with 100,000 in the original 
cells. Consequently by the method employed the total number of 
immunizing doses found with Type I was 44 and with Type IT 219 
times the activity, contained in respectively 11 and 6.8 percent of 
the total weight, of dried organisms. 


EXPERIMENT 4 
Solubility of active antigen in hydrochloric acid 


Experiment 4 is given as an illustration of the yield from both 
Type I and Type II pneumococci using hydrochloric acid instead of 
trichloracetic acid as in the previous experiment. The diagram gives 
the details for this experiment. It is simply necessary to add that 
the procedure was carried out at room temperature until alcohol was 
added. At that step, the mixture was cooled and left at 4°C. over 
night, and the precipitate collected in the refrigerating centrifuge. 
It may be stated also that the final product was soluble at neutral pH. 

As seen in the table (Table 4), most of the activity was contained 
in the acid soluble fraction B. As contrasted with the original 5 
grams of Type I organisms and 50 grams of Type II, only 0.012 gram 
of the dried material of each type was required to contain a million 
immunizing doses. This degree of antigenicity, as high as that found 
in any fractions isolated, is contained in 5.7 percent for Type I and in 
5.0 percent for Type II of the original weight of microorganisms used. 
It represents an increase in immunizing doses of 22.5 times for Type I 
and 200 times for Type II. The method thus offers a simple and 
efficient means of obtaining a highly antigenic fraction from the 
pneumococcus cell. In our hands, it has given more consistently 
satisfactory results than other procedures thus far employed, except 
perhaps the use of undiluted HCl at 0°C. rather than 4 normal at 
room temperature. 
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EXPERIMENT 5 
Use of different enzymes 
A. Type I organisms. Table 5 represents the yield of immunizing 


antigen after digestion of Type I organisms with, respectively, pan- 
creatin, papain and trypsin. The usual technic of digestion was 


TABLE 4 
Solubility of active antigen in hydrochloric acid 


Acetone dried organisms 
10 g. + 200 cc. HxO + 20 cc. N-—-NaOH, + 220 cc. 4N—HCI1 





precipitate supernatant 
+ 100 cc. H,O + 40 cc. 4N—NaOH 
+ 100 cc. 4N—HCI 





f 7 
precipitate supernatant 





neutralized ; T 
combined = 600 cc. 


200 cc. 
(A) + 1200 ce. alcohol + 1200 cc. ether 





precipitate supernatant 
washed with acetone neutralized 
dried (I = 0.572 g. 400 cc. 
(II = 0.5 g. (C) 
(B) 





TOTAL 


7OR VOLUME or 
DOSES 





I original organisms.. .| 10 g. : 100 ,000 2 ,000 ,000 
200 cc. :100 40 ,000 1:2560 

0.572 g. |1:40,000 ,000/45 , 760 ,000 -9|1: 2,500,000 
400 cc. :1000 800 ,000 1:16 





10 g. 710,000 200 ,000 
200 cc. 710,000 4,000 ,000 
0.5 g. :40 ,000 ,000/40 ,000 ,000 
400 cc. 7100 80 ,000 























employed with 1 percent commercial powdered enzymes at the 
appropriate pH and with chloroform as preservative. Unfortunately, 
since the same batch of organisms was not used throughout, this 
cannot be considered a comparative experiment; nor does it demon- 
strate the stability of the antigen against these enzymes, for digestion 
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was not continued long enough to exert a complete activity on the 
digestible components present. As in the previous experiments, 
after digestion, the fraction soluble in HCl] or CCl;COOH was pre- 
cipitated with alcohol, washed and dried. With each enzyme, there 
was an increase in immunizing units as compared with the original 
organisms, ranging from 4 to 60-fold. It is of interest that the glucose 
number varied greatly: with papain, 44 percent, with activity of 
0.012 g. per million immunizing doses; in contrast, with trypsin digest 
of 24-hour culture a 7 percent glucose number and activity the same 
as that displayed by the papain sample. This point is emphasized 
for the reason that, as in other experiments reported here, variation 
in the glucose number did not parallel degree of activity. 

If the immunizing antigen as found in the intact bacterial cell is 
a polysaccharide, then from the 24-hour digestion there resulted 
a degradation of the polysaccharide, not apparent with the prepara- 
tion of papain used, perhaps into a smaller molecule which yet dis- 
played equal activity per unit of weight. This assumes that the 
suggested intermediate compounds are as active per weight as the 
complete polysaccharide. The number of molecules per immunizing 
dose would thus be greater unless the intermediate or degradation 
products have the same molecular weight as the polysaccharide SSS. 

B. Type II organisms. The experiments with various enzymes on 
Type II cells are shown in Table 6, in comparison with a trichloracetic 
acid experiment. The procedures for isolation were similar to those 
used with Type I. Also, as with Type I organisms, there were many 
more immunizing doses in the active fraction than were present in 
the original cells, varying from 6 to 99 fold. In addition, again, 
as in Type I, the glucose number was of interest. In one 24-hour 
trypsin digest (A81), the glucose number was low, 10.8 percent, and 
yet there were 99 times more immunizing doses in the isolated fraction 
than in the dried organisms. The dose per million immunizing units 
was 0.05 gram, with a precipitin titer of only 1:320,000. In contrast, 
with another trypsin digest (A89) in which the glucose number was 
34.2 percent, the immunizing dose per million was also 0.05 gram, 
but with only an 8-fold increase in immunizing doses, and yet a pre- 
cipitin titer of 1:5,000,000. Again the question naturally arises 
as to the meaning of this difference. Is it due to intermediate or 
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degradation products? Or is there some other antigenic substance 
in the bacterial cell different from a polysaccharide? It is of interest 
that the product obtained by extraction with CCl;COOH had greater 
activity per unit of weight than that of the enzyme preparation. 
However, a different lot of organisms was used, and hence a direct 
comparison of activity per unit of weight loses significance. 


EXPERIMENT 6 
The effect of heat at pH 9 on the active antigen 


The effect of the hydroxyl ion on antigenicity has been studied 
by many investigators. This is particularly true in the case of 
protein antigens. In all proteins studied, there has been observed 
either a great or total destruction of antigenicity by alkali. With the 
Type I polysaccharide antigen of the pneumococcus, Enders (22) 
described an antigen the activity of which was completely destroyed 
by dilute alkali at 100°C. Later Avery and Goebel (11), when de- 
scribing similar destruction of antigenic activity, suggested the 
presence of an acetyl group on the polysaccharide molecule which 
was saponified by heat in alkaline solution, and stated that the poly- 
saccharide without the acetyl group was inert as an antigen. For 
the most part, our studies have confirmed the destruction of the 
antigenicity of Type I polysaccharide with heat and alkali. Although 
it has been found possible to remove the acetyl groups—if such exist— 
by other means than heat and alkali (to be reported elsewhere), yet 
in many samples of Type I antigen studied, the fact that sufficient 
numbers of antigens of high activity were apparently devoid of acetyl 
groups, led us to question the explanation of Avery and Goebel that 
the destruction of antigenicity of Type I SSS by alkali is due to 
saponification of this radical. In a previous study (17), it was re- 
ported that with one sample of active Type I antigen not only was 
the antigenicity not destroyed, but was really enhanced, by treatment 
with alkali (NH,OH). This finding, supported by other experiments, 
would indicate that the influence of alkali lies in changing the carbo- 
hydrate to an inert form, a reaction reversible under appropriate 
conditions. 

In the present experiment alkali and heat were used primarily to 
dissolve the organisms, rather than to test the effect of alkali on 
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the antigenicity of the fractions isolated. Ten grams each of Type I 
and Type II dried organisms were made up to 500 c.c. in water, 
shaken for 2} hours to moisten and then made alkaline by the addition 
of NaOH to make a concentration of N/100; the pH was slightly above 
9. The alkaline suspension was heated at 100°C. for 30 minutes. 
After cooling, HCl was added to make pH 3. A heavy precipitate 
formed and was centrifugalized in the cold centrifuge at 2°C. To 
the clear supernatant fluid were added 100 c.c. 10 percent sodium 
acetate and 3 volumes cold ethyl alcohol. The mixture was allowed 
to stand in the icebox over night. This precipitate was washed 
and dried—Fraction A. The original acid precipitate was washed 
with 300 c.c. 0.3 percent sodium acetate, and the soluble fraction 
precipitated with 3 volumes alcohol—Fraction B. The insoluble 
residue was washed with alcohol and dried—Fraction C. The alcohol 
supernatant fluids from A, B, and C, were combined, evaporated to 
dryness, dialyzed 30 hours in running tap water, and finally again 
evaporated to dryness—Fraction S. In other words, there was 
present in these different fractions the entire material of the organisms 
outside of that portion of the supernatant fluids which was volatile 
on evaporation or dialyzable—with Type I 13.4 percent and with 
Type II 16.2 percent of the total weight of organisms. 

In the case of the Type I pneumococci, as shown in Table 7, there 
were 10,000,000 immunizing doses in the 10 grams of organisms; in 
the A fraction (17.4 percent of original weight) 37,000,000; B fraction 
(2 percent) 20,000,000; C residue (70 percent) 14,000,000; and in 
the S fraction soluble in 3 volumes of alcohol (7.2 percent) 72,000,000. 
The B and S fractions had the greatest activity; in other words, 0.01 g. 
contained 1,000,000 immunizing doses. The poorest fraction was 
the residue which required 0.5 gram for the same activity. With 
the Type II, the picture was very much the same, with the exception 
that the residue contained less immunizing activity. By weight 
the fractions represented, of the original organisms, fraction A = 10.3 
percent, B = 0.3 percent, C = 63 percent, and S = 10 percent. The 
results in this experiment of particular interest were those obtained 
with the A and S fractions of both types of pneumococci. The 
fraction A which was insoluble in alcohol was higher in precipitin titer 
and glucose number than the fraction S soluble in alcohol; and yet 
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with Type I antigenic activity was greater in the alcohol soluble 
fraction S. With Type II, fractions A and S both displayed the same 
activity. These results, as in a previous publication (9), confirmed 
the observations of Perlzweig and Steffen of the possibility of isolating 
a potent alcohol-soluble antigen from the pneumococcus. It is 
possible that this solubility in alcohol has resulted from alterations 
in the molecule due to the alkaline treatment at 100°C. Again, the 


TABLE 7 
The effect of heat at pH 9 on the active antigen 





DRIED IMMUNITY 
WEIGHT ENDPOINT 


MILLION DOSES 


WEIGHT PER 





Type I 





Original organisms :500,000 /|10,000,000 
Fraction: 
25 ,000 ,000/37 ,250 ,000 
50,000 ,000/20 ,000 ,000 
:1,000,000 |14,000 ,000 
50,000 ,000|72 ,000 ,000 























Type II 


Original organisms :625,000 12,500,000] 0.8 
Fraction: 





1.034 25 ,000 ,000/51 ,700 ,000)} 0.02 
0.033 >25 ,000 ,000} 1,650,000) 0.02 
6.3 > 100 ,000 1,260,000} 5.0 
1.022 25 ,006 ,000/51 , 100,000) 0.02 























low glucose number, especially with Type I fraction S, supports our 
observation of a possible active polyhexuronic acid (17). 


DISCUSSION 


The methods used in this study for separating the antigenic fraction 
of the bacterial cell from the inactive ones are not new. Steps in our 
procedure were like those used in isolating SSS by Heidelberger and 
Avery, Schiemann and Casper, Wadsworth and Brown, and others 
((1)-(15)). The one important difference in this study wasemphasis on 
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the high concentration of hydrogen ions to obtain optimal separation 
that is, pH 3 or less, even to that obtained with concentrated HCl (19). 
Although the procedure is a method for separating 85 percent or 
more of inert bacterial substance from the active antigen, it is not to 
be inferred that the fractions described above which contained a 
greater activity than the original cells are chemical entities. These 
results may be considered simply a first step toward the study of the 
chemistry of the immunizing antigen. 

A fraction of the pneumococcus has been isolated which contained 
not only as many immunizing doses as the original organisms from 
which they were derived, but also many more. The unexpectedly 
high yield, as measured by our method of assay, requires explanation. 
These suggestions are offered: First; when the entire organism is 
injected, the time required by the host to assimilate the bacterial cell 
does not permit the existence of an immunizing dose of the essential 
antigen sufficiently long to stimulate protective activity. Indeed, 
there is a possibility that during the assimilation process there is de- 
struction of the antigenic substance by the host. Second; there may be 
in the bacterial cell a substance which interferes with the effectiveness 
of the antigen. This inhibiting substance may be thought of as ex- 
hibiting a poisoning effect on a catalytic system or so directing the 
chemical reaction as to produce a different end-product. Third: the 
antigenic substance in the cell may be present in different forms 
varying in degree of activity; treatment with acid may change the 
form into one of greater activity. Whatever the explanation, chem- 
ical procedures in vitro liberate from the cell a substance which con- 
tains more immunizing doses for white mice than are liberated from 
the intact cell by the host. 

Just what substance (or substances) in this preliminary separation 
can be held responsible for this activity must await further develop- 
ment. However, since it is now generally believed that there is an 
antigenic form of the polysaccharide of Heidelberger aid Avery, it 
is a question whether the entire antigenicity of the cell in the sense 
of producing active immunity finds its origin in this single polysac- 
charide. Through the kindness of Dr. Heidelberger, we have tested 
samples of active Type I polysaccharide prepared by him, and found 
them to produce immunity in white mice in dilution 1: 100,000,000. 
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In this report there are shown samples which gave immunity in 
dilutions 1:50,000,000, but with low glucose number. The least had 
a glucose number of 3.1 percent (Table 7). If in this sample there 
were 50 percent inert material present, which could be eliminated, then 
the final product might have a minimum glucose number of 6 percent 
and perhaps active immunity in 1:100,000,000 dilution. Moreover, 
in the case of Type I in this and other studies the giucose number of 
purified samples has ranged from zero to 36 percent, and yet all gave 
the same activity in mice as one sample of an active form of the 
polysaccharide of Heidelberger and Avery. Additional study will be 
necessary to determine what chemical configuration is essential in 
producing active immunity at least in white mice. It must be said, 
however, that according to the review of Hartley (23) and others 
on the destruction of antigenicity of proteins with acid or alkali, the 
methods used in isolating this substance preclude the possibility of 
the presence of antigenic protein in any of these preparations. Other 
methods may at some time be employed in which strict attention 
will be paid to the isolation of protein fractions of the cell which 
produce active immunity. However, the antigen doubtless will be 
a protein conjugated with an organic acid, perhaps a polysaccharide. 
Yet it follows from our observations that the protein constituent 
of the cell is not essential in producing either active immunity or 
serum antibodies in mice. 

The antigen described here produces active immunity in white 
mice and human beings, guinea pigs and rats, but only to a slight 
extent in rabbits and horses. This fact emphasizes the importance 
of the host chemistry in its reaction to various chemical compounds. 
The entire bacterial cell is a very potent antigen in rabbits in producing 
active immunity as well as high antibody content in serum; and with 
horses it also stimulates antibody production. The explanation of 
the difference in the host response may possibly give us the answer to 
the antigenic substance of the pneumococcus which is not host specific. 
The question arises: Is it the host or the microorganism factor which 
is responsible for the apparent variation in antigenicity in different 
species? In this respect, the host in any one species is constant. In 
consequence, it is rational to assume that a substance which is essential 
to stimulate antigenic activity in all animal species alike is either 
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absent, or present only in modified form, in the fraction of the pneu- 
mococcus studied here. For inour preparations proteins are primarily 
absent as well as lipoids and enzymes. However, it may be that one 
of these may in some way play a significant réle in antigenicity. 
Nevertheless, it is of interest that the same substance, highly antigenic 
for one animal species, is antigenic to only a slight degree for another. 


SUMMARY AND CONCLUSIONS 


The results obtained in this study indicate the presence in the 
bacterial cell of varying amounts of antigenic substance at different 
stages of growth. With young cultures, high antigenicity was demon- 
strated in the bacterial cell and also in the substance isolated from 
it; whereas, with old cultures of low antigenicity, only a relatively 
small yield of active substance was extracted. 

The term “essential immunizing antigen” of the pneumococcus 
has been defined as that substance isolated either from the cell or 
from the culture medium which contains as many immunizing doses 
for mice as the bacterial cells or fluid from which it is derived. The 
possibility is demonstrated of isolating from the pneumococcus cells, 
both Type I and Type II, a fraction which contains from 4 to 1100 
times more immunizing doses than were found in the original cells 
from which the fractions were made. This degree of activity, at 
least in white mice, was obtainable by extraction directly from the 
cells of the fraction soluble at pH 3 in HCI or in 5 percent trichlorace- 
tic acid, or after digestion with trypsin, pancreatin, or papain. The 
weight of Type I dried organisms which contained a million immun- 
izing doses varied from 1 gram to 10,000 grams; whereas, of the 
isolated fraction, the weight required for the same number of immun- 
izing doses varied from 0.012 to 5 grams. With Type II organisms, 
this weight varied from 0.8 to 100 grams, and in the active fraction 
from 0.01 to 0.5 gram. At least 85 percent of the bacterial cell was 
found to be inert. The chemistry of this immunizing fraction was 
not entered into except for the glucose number. The amount of 
this component did not correlate with the degree of antigenic activity. 
One experiment each with Type I and Type II organisms has been 
described in which, after heating the organisms in N/100 alkali for 
30 minutes at 100°C., an alcohol-soluble fraction was obtained which 
was as active as any other fraction of the entire cell so far isolated. 











IMMUNIZING SUBSTANCES IN PNEUMOCOCCI 447 


REFERENCES 


(1) Auto, A. G.: Brit. Med. J., 1, 775, 1897. 

(2) HIRSCHFELDER, J. O.: J.A.M.A., 59, 1373, 1912. 
(3) PERLZWEIG, W. A., AND STEFFEN, G. I.: J. Exper. Med., 38, 163, 1923. 
(4) Ferry, N. S., anp Fisuzn, L. W.: J. Lab. & Clin. Med., 10, 817, 1925. 
(5) SCHIEMANN, O., AND CASPER, W.: Zischr. Hyg. u. Infekt., 108, 220, 1927. 
(6) Satro, T. AND Uxricn, W.: Jbid., 109, 163, 1928. 

(7) WapswortTH, A. B., AND Brown, R.: J. Jmmunol., 21, 245, 1931. 

(8) Coca, A. F.: Proc. Soc. Exper. Biol. Med., 29, 1042, 1932. 

(9) Ferron, L. D.: J. Immunol., 23, 405, 1932. 

0) ZozayA, J., AND CLaRK, J.: J. Exper. Med., 57, 21, 1933. 


( 
( 


1 

11) Avery, O. T., AND GOEBEL, W. F.: Jbid., 58, 731, 1933. 

12) Har ey, D.: ‘Brit. J. Exp. Path., 15, 161, 1934. 

13) Day, H. B.: J. Path. & Bact., 38, 171, 1934. 

14) Cuow, B. F.: J. Exper. Med., 64, 843, 1936. 

15) Downte, A. W.: J. Path. & Bact., 45, 131, 1937. 

16) HEIDELBERGER, M.: J. Exper. Med., 38, 73, 1923; and others to date. 

17) Fetton, L. D., AND Prescott, B.: Bull. Johns Hopkins Hosp., 59, 114, 1936. 

18) Hartiey, P.: J. Path. & Bact., 25, 479, 1922. 

19) Ferton, L. D.: J. Immunol., 27, 379, 1934. 

) SHarFer, P. A., HARTMANN, A. F., AND SomoGyt, M.: p. 465 in Peters & 
Van Slyke: Quantitative Clinical Chemistry. 

(21) Munpay, B., AND SEIBERT, F. E.: J. Biol. Chem., 100, 277, 1933. 

(22) Enprrs, J. F.: J. Exper. Med., 52, 235, 1930. 

(23) Hartitey, P.: in A System of Bacteriology in Relation to Medicine, VI, 


228, 1931. 


( 
( 
( 
( 
( 
( 
( 
( 
( 


20 














CONGENITAL UNIVERSAL INSENSITIVENESS TO PAIN 


A CLINICAL REPORT OF THREE CASES IN CHILDREN WITH 
DISCUSSION OF THE LITERATURE 


FRANK R. FORD, M.D. anp LAWSON WILKINS, M.D. 
From the Neurological Clinic and from the Harriet Lane Home of the Johns Hopkins 


Hospital and the Department of Pediatrics of the Johns Hopkins 
University School of Medicine 


Submitted for publication January 7, 1938 


The three cases which form the subject of this article were observed 
at the Harriet Lane Home between the years 1932 and 1937. Since 
it was only by chance that the peculiar insensitiveness of these chil- 
dren was recognized it is not unlikely that other children among the 
thousands treated in this clinic may exhibit the same peculiarity. 
The cases are of such interest that we feel justified in reporting them 
even though we have obtained no anatomical material and though we 
cannot offer a satisfactory explanation for the findings. 


Case History 1 (Ped. A-4143). Boy of 9 years who had sustained numerous in- 
juries including fractures of bones, extensive burns and laceration of the cornea which 
seemed to cause him no pain. No objective evidence of disease of the nervous system 
on examination. Intelligence quotient 104. Specific reading defect. 

W. S. was born on December 18, 1928, by normal spontaneous delivery. He 
weighed 8 lbs. at birth and seemed to be healthy. During infancy he gained 
weight well and there was never any difficulty about feeding. Early development 
satisfactory. The boy walked and talked normally at the age of 2 years. There 
were no serious illnesses during infancy or childhood. The parents were healthy. 
The mother gave birth to a boy 2 years later and then, after another interval of 
2 years, to twin boys. These children were quite normal. There was one mis- 
carriage at 3 months. 

The parents had noticed when the child was quite young that he did not seem 
to notice injuries as other children did. The usual falls and blows never caused 
him to cry or to show signs of pain. As an infant he developed the habit of 
chewing his fingers. He would bite so hard that the fingers bled and they even- 
tually became scarred and deformed. At the age of 2 years he fell and broke his 
left fibula; this did not seem to cause him any pain and he continued to walk 
about. When he was 5 years old, sand was thrown into his left eye and the cornea 
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became ulcerated. He made no complaint of this and it was not until several 
days later that his mother noticed his eye was inflamed. She took him to an 
ophthalmologist who washed out the sand. However, the cornea never cleared 
and vision was impaired. The child was frequently involved in fights with his 
playmates. While fighting, he would protrude his tongue between his teeth and 
bite it until it would bleed. The tongue eventually became badly scarred. Fre- 
quently the boy would return home dripping with blood from lacerations and in- 
juries due to being struck with stones in a fight. He never cried or complained 
of pain and would fight boys who were much older and stronger. At the age of 
54 years he was admitted to a hospital because of a large swelling on the dorsum 
of the left foot. This was not tender and seemed to cause him no pain, but 
roentgenograms showed a fracture of the first metatarsal bone with much callus 
formation. It was learned that several months previously a large rock had been 
dropped on his foot, but the boy had continued to run about and play as before. 
In April 1937, when the patient was 8 years old, the mother discovered a large 
sore over the sacrum which the child had not mentioned. He was taken to a 
hospital where it was found that he had a deep, ulcerated iesion over the sacrum, 
measuring 2 by 3 inches, and also extensive, but less severe, lesions over both 
buttocks and the posterior aspects of the thighs which resembled burns. It was 
learned, on questioning the child, that he had sat upon a hot radiator until the 
burn had resulted. The lesions were infected and covered with necrotic tissue 
so they were cleaned with a sharp knife and the wound was scrubbed with alcohol. 
It is reported that the child showed no sign of pain during this procedure. The 
wound healed slowly by granulation and left a dense scar. It is of interest that 
during his stay in the hospital he complained of abdominal pain on one occasion. 
This was associated with acute pharyngitis and with a fever of 103°F. The next 
day the pain had ceased, the temperature was lower and the child was convales- 
cent. During this period, roentgenograms of the feet were made which disclosed 
an old fracture of the first metatarsal bone on the left, and of the second metatarsal 
of the right foot. It was never determined when the second fracture had occurred, 
for the child had never mentioned it. There was also atrophy of the left scaphoid 
bone, the cause of which was not evident. The boy was discharged on July 10, 
1937. In October, 1937 he sustained a deep cut just above the left knee which 
opened the patellar bursa. This became infected and a sinus formed which opened 
into the bursa. He was readmitted to the hospital where he was treated until the 
wound healed. On November 1, 1937, at the age of 9 years, he was admitted to 
the Harriet Lane Home for study of his apparent analgesia. 

Examination revealed that the patient was 47 inches tall, which is about 4 
inches below the average height for his age and about the average height of a boy 
of 7 years. His weight was average for his height. He had a rather “tough,” 
shrewd expression and appeared older than his age. His features were small com- ' 
pared with his cranium and the supraorbital ridges were heavy, the eyes deeply set 
and closely spaced, and the bridge of the nose well developed. The hands were 
rather short and stubby, with prominent knuckles. The skin of the hands was 
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rough and thickened but elsewhere was of normal texture. The hair of the scalp 
was dry and coarse. The dental development was normal for his age and the teeth 
were normally spaced. The sexual development was normal. Scars were found 
on almost every part of the body, some linear and some round. Most of these 
were old, white and atrophic, but there was a recent, reddish scar, 5 by 8 cm.., 
situated over the sacrum and a small red scar over the left iliac crest. There were 
numerous scars over the hands and fingers, and the skin of the index fingers was 
so thickened, hard and contracted that the fingers were held in flexion. There 
was an infected linear cut a short distance above the left patella which was in 
process of healing. There was moderate enlargement of the cervical, axillary and 
inguinal lymph nodes. The tip and edges of the tongue were much scarred. 
Examination of the heart, lungs and abdomen disclosed no abnormalities. The 
left foot was slightly smaller than the right and there was a dorsal dislocation of 
the metatarso-phalangeal joint of the left fifth toe. The spine was straight and 
the shoulders and hips were level. 

Neurological examination revealed that the cranial nerves were quite normal. 
The musculature was of moderate bulk but firm and strong. There was no dis- 
turbance in muscle tone on passive movement and no suggestion of spasticity. 
No tremors or other involuntary movements were present. Codérdination in the 
arms and legs was excellent. The station was steady and the gait quite normal. 
All the tendon reflexes were of about normal amplitude. The plantar response 
was normal. The abdominal and corneal reflexes were active and equal. The 
sensory examination revealed astonishingly little. The child was able to appreci- 
ate a light touch everywhere over the face, body and extremities. When tactile 
hairs were employed, the threshold was quite normal. Slight differences in tem- 
perature were recognized at once. He could distinguish between the sharp and 
the dull end of a pin, although he did not wince when the pin was thrust into the 
skin. Squeezing the testicles and the tendo achillis, with a force that would cause 
an adult to wince, caused him no apparent distress and no change could be detected 
in the pulse rate. Pinching the neck caused no dilatation of the pupil. In the 
same way, pressure on the supraorbital and ulnar nerves caused no particular re- 
action. Sense of passive movement, of position, of vibration, 2-point sense and 
stereognosis were all intact: 

Ophthalmological examination by Dr. Walsh revealed a large opacity of the 
left cornea. There was also a posterior capsular cataract and dense vitreous 
opacities causing reduction of vision in the left eye. These changes were all 
attributed to the old injury. 

Psychiatric examination by Dr. Kennedy gave the intelligence quotient as 104. 
He was right-handed, right-eyed, and right-legged. He was an average scholar 
and performed third grade school work successfully. It was discovered by Dr. 
Latshaw that the patient had a specific reading defect, i.e. a mild congenital word 
blindness. There was deficient appreciation of the orientation of words with 
reversals of the “‘was’’ for “‘saw’’ type. The reading index was 40, whereas it 
should have been 100. There were also low scores in auditory discrimination. A 
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personality study by Dr. Conn disclosed no striking trends. The child’s behavior 
was not abnormal in any way. He claimed that he did not like to fight but older 
beys were always ‘‘trying to put him in the hospital”. The impression was gained 
that he was not unduly pugnacious but became involved in fights because his 
courage and tenacity made him unwilling to submit to older boys. A study of 
conditioned reflexes by Dr. Horsley Gantt revealed no lack of normal reflexes. 

The vasomotor reflexes of the extremities were studied by Dr. James Bordley, 
who recorded the temperatures of the left hand and foot after immersing the right 
arm and leg in water at a temperature of 45°C. There was a normal vasomotor 
response. No suggestion of any defect in the vasomotor system could be dis- 
covered. 

The roentgenographic study of the skeleton showed old fractures with callus 
formation of the first metatarsal bone of the left foot, the second metatarsal of the 
right foot, dislocation of the metatarsal-phalangeal joint of the left fifth toe, 
atrophy of the left scaphoid bone and some destruction of the left cuboid bone. 
The bones were otherwise norma! and osseous development was proper for the 
patient’s age. Upon examination of films taken in other hospitals, it was dis- 
covered that the atrophy of the scaphoid bone had developed while the patient 
was in the hospital between April and August 1937. This bone showed the 
changes which are described as characteristic of Koehler’s disease. 

Laboratory Examination: Blood Wassermann negative. Intradermal tuber- 
culin 0.1 mg., negative. Urine negative. RBC 4,690,000 WBC 11,600. Blood 
Chemistry: NPN 25 mgs. Sugar 109 mgs. Calcium 10.6 mgs. Phosphorus 
4.6 mgs. Cholesterol 232 mgs. Spinal Fluid: Pressure 90 mm. water. No cells. 
Pandy negative. Wassermann negative. 

Course in Hospital: The child remained under observation in the hospital for 
a number of weeks. He was quite docile and well behaved and showed no tend- 
ency to quarrel or fight with the other children with whom he came in contact. 
He showed no bravado and no evidence of pride in his insensitiveness and appar- 
ently did not realize that he was different from other children. After many tests 
had been made, some of which must have been alarming to the child, he began to 
protest as if he were afraid that he would be hurt. When it was proposed to pull 
a carious tooth without anesthesia he refused to submit. One gained the impres- 
sion that the child was becoming more conscious of pain and more sensitive to it. 


Case History 2 (Ped. 62734). Boy of 84 years who was apparently quite insensi- 
live to burns and other injuries. Neurological examination negative. Intelligence 
quotient 76. Various behavior disorders. Bad family background and long history 
of minor illnesses. 

G. T. W., second child of poor and ignorant parents, was born at full term on 
May 19, 1929by normal spontaneous delivery. He was regarded as a healthy 
baby. During infancy he was undernourished, probably because of inadequate 
care. At the age of 3 weeks, he was brought to the Harriet Lane Home and has 
been examined at intervals ever since. During the first 2 years he was treated for 
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Fic. 2. CasE 2. SHOWING EXCELLENT MuscuLAR DEVELOPMENT AND A 
FEw SMALL SCARS OVER ARMS AND LEGS 


undernutrition, rickets, constipation, otitis media, pharyngitis, pinworms and 
prolapse of the rectum. However, he seemed to develop normally. He walked 
at 13 months and began to talk at the age of one year. 
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On February 8, 1932, when the child was nearly 3 years old, it was noticed by 
one of the staff that he showed numerous scars over his hands, legs and body, 
The mother stated that many of these scars were due to his having taken hot plates 
from the stove. He never cried or showed any signs of pain when he burned him- 
self, she claimed. He frequently fell down and was always in fights, but never 
seemed to notice the injuries he sustained. His father said that the child never 
cried when whipped or when he struck him with his hand, but would cry if struck 
with a stick. 

Physical examination revealed numerous scars over the body and extremities. 
These were all small and suggested burns and cuts. There was prolapse of the 
rectum and excoriations of the anus, due to pinworms. No abnormalities of the 
heart, lungs or abdominal organs could be discovered. 

Neurological examination revealed complete indifference to stimuli that would 
cause a healthy adult to protest. The child would permit the skin of his chest to 
be pinched and twisted until ecchymosis resulted and would also allow the exam- 
iner to squeeze the tendo achillis with his full strength. Pins could be thrust 
deeply into the flesh without protest or any sign of pain. This insensitiveness was 
present over the entire surface of the body, the face and extremities. The child 
could, however, distinguish between the point and head of a pin and also between 
warm and cool test tubes. Tactile sensibility was normal. The cranial nerves 
were quite normal. Speech was fairly fluent, but the boy stuttered at times. The 
gait showed a slight limp upon the left leg but there was no weakness, spasticity 
or ataxia. There were no deformities of the spine or extremities and no atrophy 
of the muscles. The tendon reflexes were all in order and the plantar and ab- 
dominal reflexes were normal. 

The psychiatric investigation revealed that the child had always been emo- 
tional and used to cry a great deal. He was subject to night terrors and to temper 
tantrums. He had a violent temper and never played with other children without 
quarrelling and fighting. He would fight boys older and larger than himself, for 
his disregard of injuries gave him the advantage. Strangely enough, he was 
afraid of dogs and would not go into the yard because a big dog was often there. 
He often wet the bed at night and masturbated at times. At the age of 2 years 
he had 3 convulsive seizures, during which he is said to have been unconscious, 
but no details are available and he had no more seizures. The father had been 
very backward at school and had never passed beyond the fourth grade. He was 
subject to temper tantrums and had been arrested for beating his mother and his 
wife. He took delight in quarrels and was frequently in fights. Before his 
marriage he had been an alcoholic, but had ceased to drink after marriage. He was 
said to be insanely jealous of his wife, without cause, and frequently threatened 
her about the attentions of other men. Because of this, she was in constant terror 
of him. The mother, as a child, had been subject to temper tantrums and had 
had convulsions. At the age of 12 years, she was found to have a mental age of 
6 years and was sent to an institution for defective children, where she stayed for 
four years. There were 4 children. John, the oldest, had breath-holding spells 
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as a baby, was subject to tantrums and was always disobedient. The patient was 
the second child, a year younger than John. Jeannette, the third child, was 
always undernourished and had numerous illnesses. She often ate paint and 
things that were unfit for food and at the age of 2 years her bones showed changes 
which were considered to indicate lead poisoning. The fourth child has been 
fairly healthy, it is said, but was recently operated upon for bilateral mastoid 
infection. 

Dr. Curt Richter tested the psychogalvanic reaction to pain, employing a pin- 
prick as the stimulus. There was no response even when the child was pricked 
deeply. 

Orthopedic examination was made because of the limp. No explanation could 
be found. The bones and joints were all normal. Roentgenograms of the pelvis 
were negative. 

Roentgenograms of the chest were negative. The intradermal tuberculin test 
was negative. Wassermann reaction of the blood serum was negative. 

After this time the child’s health improved. The pinworms were eliminated 
and the prolapse of the rectum was treated successfully. His behavior did not 
improve in the same way, however, and the Department of Public Welfare, which 
had been helping the family, reported on September 2, 1937 that the child was a 
problem and had shown a tendency to steal. 

The patient was reéxamined on November 23, 1937 at the age of 84 years. His 
father stated that the child had been going to school and had always made his 
grades. The patient was then a sturdy, muscular child who made a much better 
impression than on previous occasions. The limp had disappeared and the child 
seemed to be in excellent physical condition. There were numerous small, fresh 
and old scars over the arms, legs, chest, back and face which had resulted from 
cuts, burns, abrasions and other minor injuries, but no evidences of more severe 
injuries. The bony structures were well formed and no deformities could be 
discovered. The cranial nerves were all in order. Motility was unimpaired and 
the reflexes were all equal and active. The patient could recognize and distin- 
guish all types of cutaneous stimuli, but was indifferent to potentially painful 
stimuli as before. Psychometric tests revealed an intelligence quotient of 76. 
Roentgenograms of the skull, spine and feet, showed no bony abnormalities. 


Case History 3 (Ped. A-740). Girl of 7 years, who was brought to the hospital 
because of recurrent attacks of pyelitis, was found to be insensitive to potentially painful 
Stimuli over the entire surface of the body. She was not indifferent to pain of visceral 
origin, however. Neurological examination negative. Mental age, low normal. 

M. L. G. was seen for the first time in the Harriet Lane Home on January 30, 
1937. She was then 7 years old. The chief complaint was that of recurrent 
attacks of abdominal pain with fever, dysuria and vomiting. A second complaint 
was that the child was prone to injure herself and seemed to be quite indifferent 
to such injuries. She was always very active and when she began to walk she 
frequently fell and bruised herself or produced excoriations of the arms or legs. 
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She always had fresh lesions over the bony prominences of the arms and legs. 
Her mother noticed that the patient, when still very young, did not cry when 
injured as the other children did and did not cry, as a rule, when whipped. Her 
abdominal pains, however, seemed to cause her great distress. 

The patient’s family were poor and of less than average intelligence. The 
mother’s health was good but the father was never vigorous and had been sus- 
pected of having tuberculosis. There had been 7 pregnancies in all, the patient 
being the product of the fourth. The first child was living and well. The second 
child was suffering from tuberculosis of the cervical lymph nodes. The third 
child died at 2 months, of an illness of unknown nature. The fifth and sixth preg- 
nancies were terminated by induced abortions, but the seventh resulted in a 
healthy child. None of the siblings or relatives are known to have symptoms 
similar to those of the patient. 

The patient was born by normal labor, but was somewhat premature. She 
was kept in the premature room for some weeks after birth and was not discharged 
from the hospital until she was 2 months old. At that time her weight was only 
63 lbs. For the first 2 years of her life she was undernourished and weak. Her 
early development was delayed. She did not sit up firmly until she was one year 
old and did not walk until she was 3 years old. She began to talk at the end of 
the second year, but her speech was imperfect for a time. Her mother claimed 
that the child was disobedient, destructive and irritable. She cried a great deal 
and on slight provocation, wet the bed at night and was subject to temper tan- 
trums. There were numerous illnesses. At the age of one year she had pertussis 
with pneumonia. At 2 years she had measles without nervous complications or 
sequelae. A few months later she began to have attacks of abdominal pain and 
fever, which recurred from time to time at irregular intervals, up to the time she 
was brought to the Harriet Lane Home. The onset of these attacks was abrupt, 
with severe pain in the lower abdomen which radiated down the thighs. The 
temperature rose rapidly and there was usually a chill. On several occasions the 
temperature had reached 104°F. or more. There was usually complaint of head- 
ache and frequently the child was delirious for a time. During the attacks there 
was frequency of urination and incontinence. Several times pus was found in the 
urine during such attacks. She was studied in several hospitals between the ages 
of 2 and 7 years and was treated for pyelitis. In October 1936 she entered another 
hospital, where a diagnosis of hysteria was made. This was apparently based 
upon the discovery of ‘“‘analgesia.’”” When she came to the Harriet Lane in 
January 1937 she was just recovering from one of her attacks. 

Examination revealed a sparely nourished and only fairly well developed child 
of 7 years. She was of normal height for her age but very slender. Her general 
appearance suggested that she was chronically ill. She was codéperative and did 
not impress the examiner as mentally deficient. Crusted ulcerations were seen 
over the malleoli, the elbows, the left heel, right calf, right toe and in the lumbar 
region. These suggested excoriations and there was no evidence of burns or cuts. 
There was nothing of significance found in the examination of the head, chest or 
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NoTep. THE CHILD’s SPINE IS REALLY QUITE STRAIGHT, THOUGH SHE 
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abdomen. A soft systolic murmur was audible over the heart but the heart was 
not enlarged. ‘Temperature, pulse and respiration were all normal. 

Neurological examination disclosed no abnormality of the cranial nerves. The 
musculature was slender but no atrophy was discovered. Strength was propor- 
tional to muscular development. There was no scoliosis or deformity of the ex 
tremities. Muscle tone and coérdination were normal. Staticn steady and gait 
normal. Speech slightly indistinct but easily comprehensible. The tendon re- 
flexes were all sluggish but all were present and approximately equal on the two 
sides. The abdominal reflexes were equal and the plantar reflexes were normal. 
Tests of sensibility revealed that the child could appreciate light touch, could 
distinguish between warm and cool test tubes and also between the head and the 
point of a pin. She showed no sign of pain when pricked deeply with a pin or 
when the tendo achillis was squeezed with the examiner’s full strength. The in- 
difference to such stimuli was most evident in the extremities and least evident in 
the face and over the scalp. She showed the usual evidences of pain when the 
ureters were catheterized, but was indifferent to the pain of venipuncture. 

The psychogalvanic reflex to pain was tested by Dr. Curt Richter. Pin prick 
was employed as the stimulus. No response was elicited when the stimulus was 
applied to the extremities, but a feeble reaction was evident when the face was 
pricked. The patient reacted when a threat to stick her was made, even though 
no stimulus was applied. 

Psychiatric examination revealed that intelligence was of low normal level, 
with a quotient estimated at 86. It was concluded that the child was untruthful, 
disobedient, emotionally unstable, selfish and spoiled, but not of hysterical per- 
sonality and not definitely mentally deficient. 

Laboratory Tests: The urine showed a little albumin and a little pus. RBC 
4,500,000. WBC 13,600. Wassermann test on blood serum negative. The 
spinal fluid contained no cells and no increase in protein. ‘The Wassermann test 
was also negative. Roentgenograms of the head, spine and feet were all negative. 
Films of the chest showed a mild non-tuberculous infiltration of the lung bases. 
Blood Chemistry: NPN 36 mgs. Calcium 9.7 mgs. Phosphorus 5.0 mgs. The 
ureters were catheterized and cultures were made which showed B. coli. Pyelo- 
grams revealed mild hydronephrosis on the right. There was thought to be a 
stricture of the ureter. Phenolphthalein test gave 68% excretion of the dye in 
two hours. 

Course in Hospital: The child was treated by dilatation of the ureter to relieve 
the hydronephrosis and ammoniated mercury was applied to the sores on the 
extremities. The urine culture became negative. The control of the bladder 
became normal. The sores healed. The child was discharged March 9, 1937. 


Interpretation cf the Findings: The observations described above 
indicate that these three children are indifferent to stimuli which 


ordinarily cause pain. The nature of this peculiarity is not at all 
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clear. All three children can distinguish between the sharp and blunt 
ends of the pin and can recognize slight differences in the temperature 
of test tubes. We have not been able to detect any elevation of the 
threshold of any modality of sensibility. It must be admitted that 
exact quantitative methods have not been employed, for children are 
not suitable subjects for such tests. When the tendo achillis is 
squeezed or some other potentially painful stimulus is applied, these 
children make no protest and show no sign of pain. When the 
examiner inquires whether the procedure is painful, they answer in- 
differently, ‘““No,” “Not much,” “‘A little” efc. These examinations 
have been made repeatedly by a number of examiners and the results 
have always been the same. It might be suggested that these chil- 
dren are analgesic and distinguish between the point and head of a pin 
by means of their tactile sensibility. It scarcely seems possible to 
accept this theory, however, for patients suffering from true analgesia, 
as in syringomyelia, cannot make such a differentiation. We have, 
therefore, formed the opinion that these patients do not have anal- 
| gesia or loss of any type of sensibility and that they are merely indif- 
ferent to pain. This statement must be qualified by the mention that 
the little girl seems to be normally sensitive to the pain associated 
with her attacks of pyelitis and that the first boy is known to have 
complained of abdominal pain on one occasion. These facts do not 
necessarily indicate a true dissociation between pain of peripheral and 
of visceral origin. The abdominal pain may cause the children to 
complain because it is more intense. In fact, the indifference to pain 
seems to be merely a relative one in all three cases. 

If we are correct in our belief that these children have no true anal- 
gesia, we cannot entertain the supposition that they are suffering 
from any defect in the sensory pathways of the spinal cord or pe- 
ripheral nerves. We have considered the possibility of syringomyelia 
and of defects in the spinal cord such as are associated with spina 
bifida. In such conditions the sensory loss is localized and not uni- 
versal; there is also thermanesthesia, atrophy of the muscles, changes 
in the tendon reflexes, deformities of the bones and the so-called 
trophic changes in the tissues, all of which are absent in our cases. 
Syringomyelia rarely, if ever, gives rise to symptoms early in child- 
hood and most defects of the spinal cord are associated with spina 
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bifida or spina bifida occulta which are not found in our cases. The 
rare familial condition termed lumbosacral syringomyelia should be 
mentioned, for it is associated with atrophy of the bones of the feet. 
In case 1, there is some atrophy of the bones of one foot, but as this 
appeared after a severe injury to the foot and was not found in the 
other foot or in either foot of the two other children we are not in- 
clined to lay much stress upon it. 

The indifference to pain can scarcely be due to mental defect, for 
although the intelligence rating is rather low in cases 2 and 3, in case 
1 it is a bit above the average. None of the children are profoundly 
defective and if we take into consideration the family background and 
the conditions under which they were brought up, it is evident that 
their intelligence compares favorably with that of their parents. 
They impress us as average individuals of an unintelligent stock. 

Hysteria, of course, deserves serious consideration, but there are 
certain features of these cases which are not easily reconciled with 
hysteria. It has often been pointed out that hysterical anesthesia is 
the product of suggestion and that it is most frequently the product 
of the examination. The hysterical patient insists upon giving incor- 
rect answers during the examination. In our cases, the children 
name all stimuli correctly and seem to be unconscious of any abnor- 
mality of sensibility. Hysterical anesthesia is apt to appear and dis- 
appear from time to time and to be associated with other hysterical 
manifestations, but in our cases the condition is not associated with 
other symptoms and has apparently been present without modifica- 
tion during the patients’ entire lives. Although types of hysteria 
may occur very early, the writers have never seen hysterical anesthesia 
at the age of 2 years. 

Certain psychoanalysts have claimed that insensitiveness to pain 
may be the expression of a sado-masochistic personality and as such 
may be associated with strong criminal trends. Numerous cases are 
on record of murderers who not only took great delight in torturing 
their victims but inflicted serious mutilations upon themselves for 
their pleasure. The tendency of all of these children to become em- 
broiled in fights and of the first child to bite his tongue and fingers 
might be taken to point to some such mental condition. However, 
these children all live in neighborhoods in which fights are common, 
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and we have gained the impression that they do not fight more than 
other children of the same class. We do not believe that they enjoy 
pain or seek injuries; they are merely indifferent to pain. Psychiatric 
study, moreover, has revealed no trends indicating sadism or maso- 
chism in any case although it must be admitted that the analytic 
technique has not been employed. 

We have formed the impression that these children exhibit a pecu- 
liar indifference to pain but that they are not really analgesic. Weare 
not inclined to attribute this condition to hysteria or to masochism. 
This indifference to pain is apparently of congenital origin, for in all 
three cases the child’s peculiar reaction to injuries was discovered 
before the age of three years. Similar cases have been described 
before and several of these are presented briefly below. 

Résumé of Similar Cases Described in Medical Literature: A small 
number of cases may be found in medical journals which seem to be 
more or less identical with the cases reported above. Dearborn has 
recently given a brief description of the case of a man of 54 years who 
claimed that he had never experienced pain at any time during his 
life, with the single exception of a few dull headaches. At one time 
this man made a living on the vaudeville stage by allowing spectators 
to push pins into his body. He also put on an exhibition in which 
large spikes were driven into his palms so as to crucify him. The 
patient recounted numerous episodes which served to illustrate his 
insensitiveness to various injuries, some of which occurred in child- 
hood. He could not recall ever having had any abdominal pain or 
visceral pain of any type. Neurological examination is said to have 
revealed only minor and insignificant signs. The author considered 
hysteria but rejected this diagnosis, since the patient’s personality 
was not that of an hysteric. In the discussion following the presenta- 
tion of this case, Schilder stated that he had seen a case of the same 
type and that the patient’s mother presented the same peculiarity. 
Both of Schilder’s patients were able to appreciate pain but were in- 
different to it. Critchley mentions briefly the case of a young man 
whose physician had noticed his disregard of such painful experiences 
as the lancing of a whitlow, and had requested a neurological consulta- 
tion. The patient appreciated the pain of a pin prick but said, “It 
is nothing very much.” The history revealed that he had never been 
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sensitive to pain. Weir Mitchell described the case of a personal 
friend who rose to become an eminent jurist. He died at the age of 
56 years and had never felt pain very keenly. On one occasion his 
finger was crushed and to get rid of it he had bitten off the end. He 
had undergone several operations, including the removal of bilateral 
cataracts and the lancing of a spreading abscess in the palm of the 
hand, without anesthesia and without a sign or complaint of pain. 
None of these patients exhibited any other evidence of disease of the 
nervous system and all of them could appreciate pain, although they 
were indifferent to it. No criminal trends are mentioned in any of 
these histories. 

Discussion of the Nature of this Condition: In an interesting article 
entitled “Some Aspects of Pain,’’ McDonald Critchley calls attention 
to the well known fact that individuals vary widely in their sensitive- 
ness to pain and that even the same individual may react differently 
under different circumstances. He mentions our unconsciousness of 
injuries which occur in states of anger and excitement as in fighting 
and even in competitive sports, the increased sensitiveness to pain 
in psychoneurotic subjects and in thosegiven to introspection. The 
apparent insensitiveness to pain in certain types of hysteria, in sub- 
jects in hypnotic trances, and the extraordinary stoicism of religious 
martyrs should also be mentioned in this connection. Critchley refers 
to cases of insanity in which the subject may produce terrible mutila- 
tions upon himself such as avulsion of the eyeballs or burning of the 
hands. Cases reported by Goodhart and by Conn and attributed to 
epidemic encephalitis are mentioned. In the former, the patient tore 
out both eyeballs with her fingers and, in the latter, the patient broke 
all her fingers and tore off one ear. Neither of them evinced any 
sign of pain, although both were able to appreciate all the usual 
stimuli employed in the examination of sensibility. Reference might 
be made also to the case of a young woman who crawled headfirst into 
a great furnace in an effort to commit suicide and was so terribly 
burned that she died a few hours later. Before her death she was 
able to answer questions but could not explain her unnatural act. 

It is evident, therefore, that under certain circumstances subjects 
who have no analgesia may be quite insensitive to injuries which 
under other circumstances would give rise to intense pain. Unques- 
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tionably a number of theoretical interpretations of these observations 
might be offered, but to us the simplest hypothesis is the assumption 
that there are two factors in our normal response to noxious stimuli: 
(1) Pain as a crude sensation. (2) The reaction to pain which under 
normal circumstances is associated with appropriate emotional ele- 
ments including fear. If the latter is minimized in any way we may 
become quite indifferent to the former. The writers have formed the 
impression that in our cases it is the second element, the reaction to 
pain, which is deficient. The failure of these children to show any 
psychogalvanic reaction! to pain would be quite consistent with this 
hypothesis. 

Since the condition seems to be of congenital origin, it is natural to 
consider the possibility of a congenital defect of the nervous system 
and to speculate about its possible location. Since a defect in the 
peripheral nerves or in the spinothalamic tracts would cause analgesia 
and not the condition which we find in these children, it would seem 
logical to seek the defect in either the optic thalamus or in the cerebral 
cortex. We may say at once that we can reach no satisfactory con- 
clusions, but certain hypotheses may be mentioned which have a 
bearing on the problem. 

According to the teaching of Henry Head, the cerebral cortex is not 
essential for the appreciation of pain, for the thalamus is capable of 
subserving such crude sensations. Head’s theory is based upon the 
study of cases of cortical anesthesia and of the thalamic syndrome. 
When the sensory cortex is destroyed, the patient can always appre- 
ciate pain and reacts normally to painful stimuli. In the thalamic 
syndrome, the patient often exhibits some elevation of the threshold 
for pain, but once the stimuli are appreciated, the patient experiences 
an intensely disagreeable feeling which cannot be precisely described. 
Head terms this the thalamic “‘over-reaction”’ and explains it as fol- 
lows: The lesion in this syndrome is so situated as to sever the cortico- 


! This reaction cannot be discussed fully here. Suffice it to say that painful 
stimuli cause in normal subjects an imperceptible sweating over the hands, which 
seems to be a part of an emotional reaction. Sweating diminishes the resistance 
of the skin to electric currents and this change in resistance can be measured by 
a string galvanometer. Thus, the skin resistance becomes the measure of emo- 


tional reactions. 











464 FRANK R. FORD AND LAWSON WILKINS 





thalamic fibers and thus releases the “essential organ”’ of the thala- 
mus from the control of the cerebral cortex. When pain stimuli 
enter the thalamus thus released, it reacts excessively and the result- 
ing sensations are clothed with an excessive feeling tone with the 
production of pain of a peculiarly excruciating character. If we ac- 
cept Head’s hypothesis, may we not conceive of a defect in the “es- 
sential organ” of the thalamus which would deprive pain of its dis- 
agreeable affective significance? That is, if we regard the thalamic 
syndrome as the expression of excessive activity of the thalamus, 
may not our cases be a result of deficient activity of the same organ? 
It must be admitted that Head did not mention such a possibility 
and may have believed that destruction of the “essential organ” of 
the thalamus would cause analgesia. This is, of course, all vague 
speculation based upon an unproved hypothesis. 

Schilder and Stengel describe several cases in which universal in- 
sensitiveness to pain was found in association with unilateral lesions 
in the cortex of the left cerebral hemisphere chiefly in the region of 
the supramarginal gyrus. Three postmortem examinations were 
made. The authors state that the patients were not inattentive, and 
speak of the condition as “‘asymbolia for pain.”” Such a hypothetical 
condition would be a form of agnosia, a disorder of the same order as 
aphasia. In the agnosias, the difficulty lies not in the appreciation 
of the sensory stimuli but in the interpretation and understanding 
of the sensations. The mild congenital word blindness which the 
first patient exhibited might be taken to favor the idea of a lesion in 
the region of the supramarginal and angular gyri, for lesions in this 
region in adults give rise to word blindness, or alexia. The signifi- 
cance of Schilder’s observations is not entirely clear, for patients suf- 
fering from aphasia are not the most suitable subjects for the examina 
tion of sensibility, but if we should accept his conclusions that cortical 
mechanisms lying in the left hemisphere are essential for the normal 
reaction to pain, we might consider the possibility that deficient 
development of such mechanisms might result in the interesting pic- 
ture presented by the children who are the subjects of this paper. 

In conclusion we must admit that we cannot offer any entirely satis- 
factory interpretation of the condition described above. Sensitive- 
ness to pain among normal subjects is subject to striking variation, 
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but in these children the indifference to noxious stimuli seems to ex- 
ceed any reasonable limit of the normal. We are inclined to believe 
that we are dealing with a congenital defect of development involving 
in a selective manner the neural mechanisms concerned in our reac- 
tion to pain and comparable perhaps to color blindness, congenital 
word deafness and congenital word blindness, which are also regarded 
as selective defects of development. The site of the disorder in the 
nervous system is uncertain. Our ability to correlate the anatomical 
condition of the nervous system with its functional reactions is still 
imperfect and were the brains of these children available for study we 
would not feel confident that anatomical changes would be demon- 
strable. 


SUMMARY 


(1) Three cases are reported of children between the ages of 7 and 
8 years in which there was congenital indifference to potentially pain- 
ful stimuli leading in one case to severe burns, multiple fractures and 
other serious injuries. 

(2) Except for the disregard of pain we have been able to demon- 
strate no other evidence of disease or defect of the nervous system. 

(3) Various reasons are given to support our belief that these chil- 
dren do not have true analgesia but present a defective reaction to the 
crude sensation of pain which makes that sensation a matter of in- 
difference. 

(4) A small number of cases of a similar nature found in medical 
literature are mentioned. 

(5) We are inclined to believe that these cases represent a congeni- 
tally defective development in the sensory system which involves 
selectively the pain mechanisms and is comparable to congenital color 
blindness and similar conditions. 


The writers wish to thank Dr. Edwards A. Park for his permission 
to report these cases and the various members of the hospital staff 
who were kind enough to aid in the numerous special examinations. 
We are also much indebted to Dr. A. J. Alexander of the Union 
Memorial Hospital who permitted us to examine the first patient while 
on his service and allowed us to remove the patient to the Harriet 
Lane Home for further study. 














466 FRANK R. FORD AND LAWSON WILKINS 


BIBLIOGRAPHY 


(1) CrarKeE, E. M. anp Groves, E. W. H.: Syringomyelia (sacro-lumbar type). 
Occurring in a Brother and Sister. Brit. Med. J., 1909, 2, 737. 

(2), Conn J. H.: A Case of Self Mutilation Presenting a Dorsal Root Syndrome. 
J. Nerv. and Ment. Dis., 1932, 75, 251. 

(3) CrircHtEy, McD.: Some Aspects of Pain. Brit. Med. J., 1934, 2, 891. 

(4) Dearsorn, G.: A Case of Congenital General Anesthesia. J. Nerv. and 
Ment. Dis., 1931, '75, 612. 

(5) Goopuarnt, S. P., anp Savitsky, N.: Self Mutilation in Chronic Encephali- 
tis, Avulsion of Both Eyeballs. Extraction of Teeth. Am. J. Med. Sc., 
1933, 185, 674. 

(6) Heap, H.: Studies in Neurology. Oxford Press, 1920. 

(7) MircHett, W.: (Cited by Critchley). 

(8) Ricuter, C.: The Nervous Control of the Electrical Resistance of the Skin. 
Bull. Johns Hopkins Hosp., 1929, 45, 56. 

(9) Scum~perR, P., AND STENGEL, E.: Asymbolia for Pain. Arch. Neurol. and 

Psychiat., 1931, 25, 598. 





























BOOK REVIEWS 


(These reviews represent the individual opinions of the reviewers and not 
necessarily those of the members of the Editorial Board of this Journal.) 


Not So Long Ago: A Chronicle of Medicine and Doctors in Colonial Philadelphia. 
By Cecit K. DRINKER. 183 pp. Illus. $3.50. (Oxford University Press, 
New York, 1937.) 

With malaria rife on the shores of the Delaware, with recurring epidemics of 
yellow fever driving the populace out of Philadelphia, with smallpox, diphtheria 
and the enteric fevers taking a high toll of infants and children, with a son suffering 
from pulmonary tuberculosis, and with the accoucheur almost always on call for 
herself or for one of her daughters, there is small wonder that Elizabeth Drinker’s 
thoughts, in the years 1758-1807, frequently turned to matters of health when she 
made the entries in her diary. Hers was an enlightened family: they preferred 
obstetricians to the more popular midwives; they were among the first to seek 
Jennerian vaccination; and, with the exception of an experience with a Negro 
cancer quack, they appear to have avoided the charlatans of their day. Among 
their physicians were such celebrities as Rush, Kuhn, Shippen, Redman and 
Physick, and Mrs. Drinker’s diary not only affords intimate glimpses of these 
men but records a number of their therapeutic practices. 

Professor Drinker has extracted from the diary of his great-great-grandmother 
items of medical interest, and, combining these with material obtained from 
contemporary sources, has given a charming sketch of the medical and hygienic 
vicissitudes of a late eighteenth century Philadelphia family. One recalls with 
delight how Mrs. Drinker, after much hesitation, finally submitted to ablution 
in a back-yard shower-bath. Her bathing costume consisting of ‘“‘a single gown 
and an Oyl cloath cap” is no less quaint than her remark that she “bore it better 
than expected, not having been wett all over at once, for 28 years past.” Quaint 
also is her faith in home-spun remedies which reaches a note of Shandean pathos 
when she sends her son into the heart of the raging yellow fever epidemic of 1793, 
triply protected by “‘a small spoonfull of Duffys Ellixr and Vinager in a sponge, 


and a sprig of wormwood.” 
J. B., Il 


A Textbook of Eye, Ear, Nose, and Throat Nursing. By ApsBy-HELEN DENISON. 
Completely revised by Lyyli Eklund. Second Edition. 367 pp. Ill. 
$3.00. (The Macmillan Company, New York, 1937.) 

An enlarged and revised edition of an earlier work published in 1929. Partic- 
ular emphasis is placed upon the nursing care of patients with diseases of the 
eye, ear, nose, and throat. In order that the nurse may perform her task intel- 
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ligently, the anatomy and physiology of these organs are first d’scussed in simple 
language. The common diseases are then taken up and the etiology, symptoms, 
and treatment of each are briefly stated. 

One hundred and ninety pages are devoted to diseases of the eye, and one 
hundred and forty-seven pages to diseases of the ear, nose, and throat. There are 
thirty-seven illustrations. 

The therapeutic measures, surgical equipment, and practical procedures 
described are those in use at The Massachusetts Eye and Ear Infirmary. 

This book may be read with profit, not only by nurses but also by physicians 
who give courses of instruction in training schools for nurses. 


zn. <. 


The Management of The Pneumonias. By Jesse G. M. BuLLOWA. 508 pp. 
Illus. $8.50. Oxford University Press, New York, 1937. 

The necessity of an etiological consideration of pneumonia is the striking feature 
of Bullowa’s new book. No longer does it suffice to classify pneumonia as “‘pneu- 
mococcus” in origin, to distinguish it from the pneumonia caused by other bac- 
teria or viruses; it is imperative that the type of the pneumococcus be determined. 
Over and over again Bullowa emphasizes this point of importance. After dis- 
cussing the clinical features of pneumonia in general, he devotes a section of his 
book to the laboratory methods required for completing the specific diagnosis. 

The specific pneumococcus pneumonias and their therapy constitute a large 
portion of the book. In the detailed account of the present status of specific 
serum therapy, Bullowa gives his own experience with therapeutic rabbit serum. 
The various procedures in making tests of serum sensitivity, administration, 
dosage and results are carefully reviewed, for both horse and rabbit sera. 

Bullowa’s book is undoubtedly the best single volume on pneumonia that has 
appeared to date. It is complete in all its details. The bibliographies are espe- 
cially noteworthy. The statistical data dealing with type-incidence, bacteremia, 
fatality and complications are based on some 4,000 cases of pneumonia, most of 


which were personally observed by the author. 
=<. &. 


The Diseases of Infants and Children. By J. P. Crozer GrirritH and A. GRAEME 
MiTcHELL. 2nd ed., revised. 1153 pp. Illus. $10.00. (W. B. Saunders 
Co., Philadelphia, 1937.) 

This book is of value to students, house-officers and practitioners interested in 
Pediatrics. It is well printed and illustrated. At the end of each chapter is an 
extensive bibliography which the authors have successfully kept up to date. Per- 
haps the bibliography would have been improved by shortening or by indicating 
the classical articles for those not thoroughly familiar with the literature of the 
subject. 

The elaborate colored illustrations of various types of stools represent energy 
and expense that might better have been directed toward a more complete index. 
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There are other minor defects, but these may be overlooked, since generally the 
book is excellent and complete. The section dealing with Infectious Diseases is 
especially good. The custom of italicizing, at the end of various paragraphs, a 
short summary of the authors’ opinion of the preceding material gives the volume 
a personal touch and serves to fix the more important points in the reader’s mind. 
The book can unhesitatingly be recommended to those interested in Diseases of 


Children. 
<2. 6. 


Genital Abnormalities, Hermaphroditism & Related Adrenal Diseases. By HuGu 
HAMPTON YOUNG. 649pp. Illus. $10.00. (Williams & Wilkins Company, 
Baltimore, 1937.) 

The author of this instructive and profusely illustrated volume has done a 
great service to the profession by bringing together the literature revealing what 
is known concerning genital abnormalities in the two sexes, as well as presenting 
his own valuable contributions to the subject, and describing the surgical pro- 
vedures he has carried out to ameliorate many of these sexual abnormalities. 
Furthermore, he gives the histories and illustrations of fifty-five of his own cases, 
many of which exhibit some of the most extraordinary examples of embryologic 
dysfunction and congenital abnormality that have ever been recorded. 

The whole question of these remarkable sex abnormalities is thoroughly dealt 
with from the embryologic, endocrinopathic, pathologic and surgical standpoints. 
The first third of the book is given over to the discussion of true and false her- 
maphroditism, and the first chapter gives a delightful historical account prepared 
by one of his assistants on Hermaphroditism in Literature and Art from the earliest 
Hebrew and Greek days down to medieval times. A true hermaphrodite (her- 
maphroditus verus) is an individual who has the gonads and external genitalia of 
both sexes, and is capable of living as either a man or a woman. Only twenty 
such definitely proven cases are to be found in the literature and the ninth was 
one reported by the author. A pseudohermaphrodite is a person in whom the 
gonads of only one sex are present, but the abnormalities of the external genitalia 
are such that doubt exists as to the true sex. There are male and female her- 
maphrodites and these are considered in detail. 

One of the most interesting features of the volume is the discussion of the 
adreno-genital syndrome in both sexes, particularly in the female, in which the au- 
thor has been most interested and on which he has thrown much light. In chapter 
5 he gives the history of four female hermophrodites who presented identical 
conditions: (1) greatly enlarged adrenals with hyperplasia of the androgenic, or 
prenatal, zone of the cortex; (2) hypoplastic or infantile ovaries with multiple 
cysts probably resulting from the repressive influence of the adrenal hyperplasia; 
and (3) an enlarged clitoris, a persistent urogenital sinus into which the vagina 
opened, and surrounding the vaginal orificea hymen. These cases represent viril- 
ism or masculinism in the female and are often accompanied by marked hyper- 
trichosis. The point emphasized is that these cases are due to hypertrophy of the 
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adrenal cortex, particularly of the androgenic layer. When such an adrenal 
tumor is suggested by a palpable mass or by local air injections, the author de- 
scribes and pictures his method of simultaneously exposing the adrenal glands on 
both sides through posterior lumbar incisions. Removal of the adrenal tumor 
often restores the individual to femininism. The methods of dealing with the 
local external genital abnormalities are described in detail. 

There are interesting chapters on the sex abnormalities dependent on “arrheno- 
blastoma” tumors of the ovaries; hypergenitalism and hypogenitalism; epispadias 
and hypospadias; extrophy of the bladder; cryptorchidism; atresia ani urethralis. 

The last chapter is devoted to a most interesting discussion of the relationship 
of the various endocrine glands to the genital tract, together with a discussion 


of the efficiency of endocrine therapy in genital abnormalities. 
nS. 


Psychiatric Nursing. By WM.S. SapLer. pp. 433. Ill. $2.75. (C. V. Mosby 
Company, St. Louis, 1937.) 

Written by a physician with an extensive knowledge and experience in theoreti- 
cal psychiatry and psychology we might naturally have expected to find this view- 
point predominating in his book rather than in a treatise written by a nurse who 
has had a practical training and practical experience enough to appreciate and 
carry out the details and practical side of psychiatric nursing. It is true that the 
nurse needs a background of knowledge pertaining to psychiatry, but it would 
seem that the nature of the subject would allow it to be given in a more simple 
manner than has been adopted in the present work. For the young student nurse 
the many sub-classifications or divisions of a reaction type (where no real lines 
of demarcation exist) might be extremely confusing. 

The book is divided into four parts. Part I presents a detailed introduction 
to psychiatry. Part II is devoted to a discussion of psychoneurosis—a discussion 
perhaps too much elaborated to appeal to the student nurse. Part III discusses 
the nursing in all major psychoses, details of which are also found in most nursing 
manuals. Incidentally it might be said that, in the opinion of the reviewer, Dr. 
Sadler when he introduces nursing care spreads it rather thinly. The under- 
graduate nurse needs more practical and concrete suggestions together with illus- 
trations, charts and tabulated material pertaining to the various forms of mental 
derangement. Part IV discusses the direct treatment in caring for the mentally 
ill—psychotherapeusis. 

To the post-graduate nurse, who already has digested her basic instruction, 
the book offers excellent detailed knowledge. It covers both home and institu- 
tional nursing. At the end of each chapter there is a bibliography which gives 
splendid sources for further reading and adds to the worth of the book. As a 


reference work it should prove very valuable for nurses. 
Z. H. 


Obstetric and Gynecologic Nursing. By FREDERICK H. FALLS and JANE R. Mc- 
LAUGHLIN. 492 pp. Illus. $3.00. (C. V. Mosby Co., St. Louis, 1937.) 
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This textbook, unusual in its combination of Obstetrics and Gynecology, is 
concise, comprehensive and most readable, and will enable the nurse to familiarize 
herself with all phases of both subjects. It describes the anatomy and physiology 
of the female sex organs, the management of pregnancy, labor and the puerperium, 
both normal and abnormal, and the care of mother and child. The chapters on 
“The Nurse in the Prenatal and Postnatal Clinics” as well as “The Nurse in 
the Home Delivery” should be particularly helpful because of their detailed 
information. 

The second part of the book dealing with gynecology, its relation to obstetrics, 
and the technique of operations and treatments, is most instructive and describes 
with simplicity and thoroughness all phases of gynecologic nursing. 

The accompanying illustrations are excellent and aid greatly in the under- 
standing of the subject. 

As text and reference book “Obstetric and Gynecologic Nursing’ deserves to 


be well recommended. 
C. W. 


Keeping Your Child Normal. By BERNARD Sacus. 148 pp. $1.50. (Paul B. 
Hoeber, Inc., New York, 1936.) 

This book should be of practical value to parents, teachers and physicians in 
guiding children through the ordinary problems of growth and development that 
arise from infancy on. It divides ‘“‘the child” into Infancy and Early Childhood, 
the School Age, Puberty and Adolescence. A special chapter is devoted to Tru- 
ancy and Delinquency with a fair and constructive examination of matters dealing 
with issues that ordinarily give rise to these two unhappy conditions. For ex- 
ample, the writer very rightly emphasizes throughout his book the fact that too 
much time and energy is being spent in looking for some one cause of physical or 
mental peculiarity at the root of all delinquency. ‘A youthful offender may have 
a deficient thyroid gland; but only a very careful exploration of his entire person 
and environment will determine whether the deficient gland has much to do with 
his asocial behavior. Correct the deficient glandular functioning, by all means, 
but do not neglect the more important duty of correcting or modifying his feelings 
as to honesty, cruelty to others, etc.’”” The chapter on “The Use and Abuses of 
Psychoanalysis” is well worth reading, in that it is frank and straightforward in 
its discussion of the obvious defects in the psychoanalytical approach to childhood. 
Dr. Sachs puts into a few words what the rank and file of physicians think on 
reading such literature, but do not have the time or inclination to put into words. 

“Keeping Your Child Normal” is well worth a place in the library of parents, 


teachers and physicians for whom it has been written. 
E. L. R. 


Medical Greek and Latin ata Glance. By WALTER R. AGARD, with an introduction 
by C. H. Buntinc. 2nd edit., revised, pp. 87. $1.50. (New York: Paul B. 
Hoeber, Medical Book Depariment of Harper and Brothers, 1937.) 

In this helpful little book the author first discusses the most usual prefixes and 
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suffixes of the medical vocabulary taken from Greek or Latin and explains the 
derivation of compound words. By analyzing a number of medical terms he tries 
to provide a key to the understanding also of those that are not mentioned in his 
outlines, In the second part the author gives several alphabetical and classified 
lists of important medical expressions. The book is not meant to be a dictionary; 
it is written for the student who knows no Greek and hardly any Latin. It would, 
therefore, have been advisable to separate the Greek from the Latin material and 


not to deal with them promiscuously. 
L. E. 


Concepts and Problems of Psychotherapy. By Lretanp E. Hrinsre, M.D. 199 
pages. $2.75. (Columbia University Press, New York, 1937.) 

This should be a welcome volume for students and physicians who wish to 
become acquainted witl: the current methods of therapy in psychiatry. The 
author reduces the material practically to the viewpoints represented by four 
leaders, in the following order—Freud, Meyer, Adler, and Jung. 

The chapters on psychoanalysis and psychobiology with their contributions to 
modern therapeutic practice are the most extensive. The presentation is clear 
and will prove useful to students of the subject. The reviewer feels, however, in 
spite of the author’s carefulness in pointing out that the methods of analysis and 
those of psychobiology eventually have much in common, that his report deals 
with the material in such a fashion as to emphasize their dissimilarity, This 
perhaps is to be expected, in view of the historical background of the two methods, 
and perhaps no more precise statement of their unity of purpose is justifiable at 
the present time. 

Workers in the psychobiological field who have taken part in its most recent 
developments will not take kindly to the statement that psychobiology deals with 
surface phenomena, even when the author is speaking metaphorically. The best 
statement about the treatment aspects of psychobiology is yet to be made. 

Since Dr. Hinsie does not make any attempt to present his own thesis concern- 
ing therapy, it is not possible to challenge his statements beyond what has already 
been indicated in regard to the inadequacy of psychobiological treatment. The 
book is one which could be read profitably by all physicians interested in the 


therapeutic aspects of the psychiatric field. 
W. M. 
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